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Preface 


It is now nearly six months since we released Blender on the Internet. Only in my wildest dreams could | have 
envisioned what would ensue. 

From thousands of users, suddenly enriched by this amazing gift that opened the unimaginable world of 3D 
animation to them. From students by the hundreds in far-away universities, who were able to bring their stuffy 
Silicons to life again. From professional users, who almost apologetically reported that they were using 
Blender. 

But | had no idea that the stream of reactions would turn out to be so unbelievably satisfying. Reactions from 
anonymous users, who took the time to write thanking us. From people who wrote saying "! love you", "You 
guys are gods!", and "You have changed my life forever!". 

Being able to make so many people happy at once was addictive. It gave me an irrepressible motivation to 
keep going - and primarily to keep such reactions coming in. What a pity that the world economy is not based 
on appreciation! 

For during the months since Blender was launched, NeoGeo, the animation studio that gave birth to Blender, 
decided to go out of business. | had devoted heart and soul to this company for nine years. My friends were 
there, and suddenly, there was no future there. The departure of NeoGeo ran parallel to the blooming of 
Blender. 


This is my personal motivation for writing this manual. As an expression of gratitude and as a tangible monu- 
ment to these nine years of my life. It is my thanks to the people at NeoGeo, through whom Blender came 
glee) e/=Tiave Rea iaN(el6) (oll |l.<=yare}to|=\e|(er=|n-¥ir alice eels) qi rela nel-\g9h 

First and foremost to my friend and business partner, Frank van Beek. His sharp intelligence and loyal friends- 
hip have been invaluable to me. And in terms of Blender, without him it would never have evolved past an 
amateur's attempt to write a ray tracer on Amiga. 

Secondly, and foremost as well, thanks to my friend and co-owner, Joeri Kassenaar. Someone who is blessed 
with an intelligent and critical perspective on life, and who was still able to bring unbridled enthusiasm to wor- 
king with me. : 

| would also like to thank Paul Smits, our first ‘real’ employee. | watched his talents bloom in our years at 
NeoGeo. 

Thanks also to Rob Haarsma. Our artist and enthusiastic 3D VJ hacker. 

| want to thank Anja Vugts, who from the beginning kept our administration running. 

Thanks as well to Carlo Storimans and John Drenth, our office managers, who turned a stuffy old villa into the 
palace in which NeoGeo enjoyed its best years. Fess 

| wish to thank all the people who took part in the work and life at NeoGeo: Arjan de Haas, Bea van Sweeden, 
Huub Vossen, Ivan Lodde, Jan Pieter van Seventer, Jo van Beek, Josette Gevers, Jurgen Zweemer, Marc van 
Kempen, Marte Elings, Mien van Qverbruggen, Pieter Koenen, Sebnem Aydeniz, Sven van Sweeden and 
Willem-Paul van Overbruggen. 


And finally, | wish to thank all NeoGeo's customers. Special thanks go to Jan Binkhorst, Jhein Lohman and 
Jonathan Ellis, for their faith in our potential. 


This is the most difficult part of a foreword. How do you decide who to mention and how do you prevent acci- 
dentally leaving out a good friend? Sheesh, your name is missing! 

Let me close by thanking you, the reader. Thanks Blender users, for your trust, your affection and your atten- 
tion. Thanks for the warm welcome to the Global Village. : 


fe) ai m1e[8)=\=19(e[st=]| 
Eindhoven, October 1998 
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For those who browse 


This section is for all those people who hate manuals, for 
those who cannot wait to get started with Blender! 

Here you find an abstract of the manual. Actually, it is an 
adaption of the HTML pages that were available at the 
Blender web site. 

If this text is still too theoretical for you, just skip it and 
continue with the second section: “Do it Yourself’. 

It contains some clear, easy examples that require no 
understanding of Blender, but will give you some practical 
experience with the software and, | hope, sufficient 


_ motivation to continue learning it. 


The next five sections of this manual, sections three to 


seven, describe all Blender’s features arranged by themes. 


_ A lot of practical examples are included there as well. 


The second half of this manual, sections eight and nine, are 
for reference purposes. 


Blender is not an easy application in the usual sense. It has 
a peculiar interface and a quite a steep learning curve. But 
once you learn the basics, it will prove to be extremely 
logical and well-organized. 


Happy Blending! 
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Installation 


At the time this manual was written, only three Blender 
versions were available: For SGI, and for FreeBSD and 
Linux i386 PC's. 

Porting Blender to Linux Alpha, Linux PPC, Sun Solaris and 
BeOS i386, for example, had not started yet, but these ports 
will only be released with a full compatibilty with the 
current version, Blender 1.5. 


Installation for SGI systems 


1. Download 


Blender.d of the www.blender.nl sit 


- blenderSGI_5.3_iris_1.5x.tar.gz: IRIX 5.3 with IRIS GL 
- blenderSGI_6.2_iris_1.5x.tar.gz: IRIX 6.2 with IRIS GL 


(IRIX 6.x compatible) 


Use a UNIX shell to move the download file to the directory ||, 


in which the Blender installation directory should be 




















































































































environment 
or any other 



















































































es with ‘/'! 
qi 
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blender (if Blender 
blender (if the PATH environment has been correctly set) 





































































































_with an error message. Carefully check whether the 


_envifonment variable was set correctly. 
a 






























































































































- if, <G,scened { _ 
G. real_sfra = 
G.real_efra = 


7 Signaien zetten, Even wachten met USRI en INT, want die kunnen —* ook het lezen van de {lle onderbreken. Geeft von 
“ ‘ 






















¢ ‘ , » Ee") ' 
slgsetcslousnz, savecore)/, ald or legg 816U5A2 Seguver) word dung dan de 1114 */" eigholacsiGUEhI9; 
SigholdcSiiNT3; 

Sige@tCSIOUSRI, ‘breekat; /* nette ki11 gebeulkt, do 





Sigget(SIGINT, bpeskat >; ./# nette kil Lio 


EFRA = SFRA, 
a@nimrender< >; 









att) { 
==1) break; 


(a 
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Installation for Linux or FreeBSD i386 
systems. 


1 Prerequisites 

- Minimal PC configuration: 
32MB memory, 1é6bpp capable video card, 90Mhz 
Pentium. 

- Linux: Slackware 3.4 or Redhat 4.2/5.1. 
Other versions may work, but are not tested here. 

- FreeBSD: version 2.2.6-RELEASE 

- XFree86 3.3.x 
Again, other versions may work, but have not been 
tested 

- Mesa 3.0 
Only the ‘dynamic’ Blender version needs Mesa 
installation. 
If you don’t have Mesa-3.0, get it from: 
(Linux rpm) ftp://ftp.freshmeat.net/pub/rpms/mesa/ 
(FreeSBD package: 
ftp://ftp.freebsd.org/pub/FreeBSD/(source) 
ftp://iris.ssec.wisc.edu/pub/Mesa/ 
Due to the ever-changing Internet it is best to check 
this at our web site. 


2a. Download Linux Blender 

In the download section of the www.blender.nl site you can 
get the latest Blender release. There are 2 Linux versions 
available: 


- blenderLinux-dynamic_1.5x.tar.gz 
- blenderLinux-static_1.5x.tar.gz 


The dynamic version is not including the Mesa library. Only 
RedHat 4.2 compatible systems can use this version. The 
static version includes all the libraries you need, and works 
with Linux 5.1 releases as well. 
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2b. Download FreeBSD Blender 

In the download section of the www.blender.nl site you can 
get the latest Blender release. There is one version 
available: 


- blenderBSD-dynamic_1.5x.tar.gz 
This dynamic version is exclusive Mesa. 
3. Uncompress 
Use a UNIX shell to move the download file to the directory 
in which the Blender installation directory should be 
created. 
Make that directory the current directory. Now type: 


tar zxvf blenderXxxx_1.5x.tar.gz 


This creates the directory ‘blenderXxxx_1.5x’. Initially, it 
contains the executable and the primary files. 


4. Add an environment variable 


_To be able to find its data files, Blender needs an 
~ environment variable that points to its installation directory, 


or any other directory you wish to copy the installation files 
to. The executable itself can be copied to any location you 
wish. 

Important: the name_of_directory must be the full path, 
starting with ‘/' ! 


setenv BLENDERDIR name_of_directory (for csh 
shell) 

export BLENDERDIR=name_of_directory (for sh 
shell) 


_ You may want to enter this into your .cshrc or .login (or 


.profile) file, so it is automatically set when you login. 
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5. Mesa installation 
Experiment with these variables for speed. Refer to the 
Mesa documentation, as well. 





SEs ESE aa 





- Turn off dithering, 
setenv MESA _NO_DITHER 

- Explicitely specify your visual 
setenv MESA_RGB_VISUAL “TrueColor 24” 

- Choose a swapbuffer method, real 24 bit visual 
doesn’t have proper optimisation in Mesa, in that 
case the Ximage method will be extremely slow. i 1 

setenv MESA_BACK_BUFFER “Pixmap” 

setenv MESA_BACK_BUFFER “Ximage” 
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directory) 


blender (if the PATH environment has been 




























































you run Blender for the first time, it copies the files 
.B.blend and .B.fs to your home directory. 
If Blender can't find the installation files, it terminates with 
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The object oriented system 


Blender has a strictly object-oriented structure. Every 
aspect of the 3D world has been organized in small data 
blocks. By linking these together, making copies and 
editing or re-using them, you can build complex 
environments with a minimum of memory usage. 


The main data blocks 


Scene. 

This is the ‘canvas’ of the 3D world. It contains the specific 
rendering information (camera, image resolution) and the 
links to Objects. Different Scenes can use the same 
Objects. Scenes can also be linked together to function as a 
(film) set. 





Mesh. 

This is the triangles and quads mesh data. It contains 

vertices, faces, and normals. It can have a keyframe block 
_ for morphing. It can be linked to Materials. 


World. 
This block contains sky, stars, exposure, and other 
environment variables. 


Curve. 
Data to be used as Text, Bezier or BSplines and 3D Nurbs 
_ Surfaces. It also has a keyframe structure and can be 
linked to Materials. 


Object. 

The basic 3D information block. This contains a position, 
rotation, size and transformation matrices. It can be linked 
to other Objects for hierarchies or deformation. Objects can 
be ‘empty’ (just an axis) or have a link to ObData, the actual 
3D information: Mesh, Curve, Lattice, Lamp, etc. 

Objects can be linked to animation curves (Ipo) and 
Materials as well. 





Material. 
This data block contains visual properties such as colours, 
reflectivity and transparency. It can be linked to eight 

- different Texture blocks. 





Texture. 

Use images, procedural formulas or plugins to define 
_ textures. Can be linked to Material, Lamp and World 
_ blocks. 


Lamp. 
Data to be used for light information, as colours and 
shadow settings. Can be linked to Texture blocks as well. 


Ipo. 
_ This is the main animation curve system. Ipo blocks can be 
_used by Objects (for movement), but also by Materials for 
animated colours. 
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— Screens and Windows 


Each Blender file can have an unlimited number of 
Screens. A Screen can be subdivided into windows and 
each window can be given a certain function. 

Each window has a header, which can be at the top or 
bottom at the user's discretion. The leftmost button 
displays the window type as an icon. 

As usual for any window system, only one window is active 
at a time, and only this window can receive the user input. 


Each window can have a separate mouse and keyboard 
handling. 


















To resize a window, simply move the mouse cursor over a 
window edge. The cursor changes shape. Press and hold 
LeftMouse to move the edge. 


Press MiddleMouse to Split the window, 
Press RightMouse to join two adjacent windows. 


These are the important window types: 


- 3DWindow. It displays Objects as wireframe, solids or 
Gouraud shaded. 
ButtonsWindow. The visualisation of the specific block 


At the top of a screen usually the Info window is located. It types. 


shows the Scene and Screen name and - as text - a lot of - IpoWindow. For animation curves and VertexKeys. 
Statistics. If you pull down the window edge, you find the OopsWindow. The schematic diagram displaying data 
user options. These will be discussed later. blocks. 
- SequenceWindow. For video editing and post 
production. 
FileWindow. To load or save files. 
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The object oriented system _| | | q 

































































































Hasic editing 


The Mouse 
































Blender is designed as a two-handed system. To minimize 
mouse strain, almost all commands are available both as 
mouse buttons and as keyboard hot keys. There's a Toolbox 
option (press space) that lists - and can activate - the 
common hot keys. As a finishing touch, some commands 
are available as gestures as well. 




















































































































































































































As far as possible, the usage of the mouse has been 
standardized: 

























































































- MiddleMouse: to change the view or - during 
transformations - the delimiter. 





















































- RightMouse: Selecting and activating 
- RightMouse+SHIFT: extend select. 
~ RightMouse+cTRL: selecting and activating, only at Object 





























































































































































































































































F3. Save image. 
F12: Render image. 
- Esc: to restore or escape from anything men Ss, 
editing rendering, file 






































é listed in the reference secti on, part 8. 


4: 
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Selecting 


These are the three methods for selection: 

- Selecting with RightMouse always selects (and activates) a 
single item, it deselects everything else. However, 
holding sHiFt while selecting extends the selection. 

- Items can be selected with a ‘border’ as well: press 
BKEY and draw a rectangle with LettMouse to select, 
RightMouse to deselect. 

- Use the hotkey akey to select all or to deselect all items. 


Active and Selected 


Blender makes a distinction between selected and active. 

- Only one Object can be active at any given time, for 
example to allow visualisation of data in buttons. The 
active and selected Object is displayed in a lighter 
colour than other selected Objects. 

- Any number of Objects can be selected at once. 
Virtually all key commands have an effect on selected 
Objects. 


This is an important distinction because of the non- 
blocking interface of Blender. Most hot key actions perform 
at all selected data. But the ButtonsWindow and IpoWindow 
can only display the contents of active data. 
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Moving / rotating / scaling 


Most actions in Blender involve moving, rotating or 
changing size of certain items. Blender offers a wide range 
of options in this. See the 3DWindow section for a 
comprehensive list. The options are summarised below: 


Translation 

ckeY, Grab mode. Move the mouse to translate the 
selected items, then press LeftMouse or ENTER OF SPACE to 
assign the new location. Press Esc to cancel. Translation is 
always corrected for the view in the 3Dwindow. 
Use the MiddleMouse toggle to limit translation to the X, Y or Z 
axis. Blender determines which axis to use, based on the 
already initiated movement. 
- RightMouse, hold-move. This option allows you to select an 


_ Object and immediately start Grab mode. 


Rotation 

~ RKEY, Rotation mode. Move the mouse around the rotation 
centre, then press LeftMouse Or ENTER Or SPACE to assign the 
rotation. Press esc to cancel. Rotation is always 
perpendicular to the view of the 3DWindow. 


Scaling 

skeEY, Scaling mode. Move the mouse from the rotation 
centre outwards, then press LeftMouse or ENTER Or SPACE to 
assign the scaling. Use the MiddteMouse toggle to limit scaling 
to the X, Y or Z axis. Blender determines the appropriate 
axis based on the direction of the movement. 
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Objects and EditMode 


ete 
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this, you must start EditMode by pressing Tas. 
Now editing is locked at the specific ObData block of the 
active Object, e.g. the Mesh, Curve or Surface. A new set of 


you have E yp g TAB again. 
While entering EditMode, Blender makes a copy of the 
indicated data. The hotkey uKey here serves as an undo 


sites chert 
















































































































































































for the mapping. 
Each Material has eight ch 
linked. Each ch, thas i 




























































































































































































































































































‘fit together perfectly a 
| what they are meant to look like even when cut; as if a 
_ block of wood has really been cut in two. 





























Because pictures are two-dimensional, the way 
the 3D texture coordinate is transformed to 2D must be 
specified in the mapping buttons. 
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Keys and Animation Curves 


Two methods are normally used in animation software to 
start a 3D object moving. 

Key Frames. 
Complete positions are saved for certain time units 
(frames). An animation is created by moving an object 
through them, interpolated fluidly. The animator works 
from position to position and can change already created 
positions. 

Motion curves. 
Curves can be drawn for each XYZ component for location, 
rotation and size. These, in fact, form the graphs for the 
movement, with time set out horizontally and the value set 
out vertically. 


Both systems are completely integrated in Blender: in the 
“Ipo” system. You can create and edit Ipo’s simply by 
pressing ievin the 3DWindow. A menu appears with a 
selection of presets. 

To visualize the Ipo block, a special window has to be 
opened. You can change each window into a lpoWindow 
with the hotkey sHIFT+Fé. 


The Ipo block in Blender is universal. It makes no 
difference whether you are controlling an Object’s 
movement or the Material’s settings. Once you learn to 
work with Object Ipos, working with other Ipos is obvious. 
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Saving and loading files 


Use hotkey F1 to load files, F2 to save files. The active 
window then changes into a FileWindow. 


- Use LeftMouse to activate files or to enter 
directories. 

- Press MiddleMouse at a file to load or save it 
immediately. 

- Press ENTER to load or save the active file 
(displayed in the filename button). 

- Press esc to cancel the action and restore the 
previous window type. 


The top two buttons in a FileWindow display the directory 


' and the file name respectively. Use LeftMouse to activate a 
_ button, press ENTER to assign the text entry to the button. 


There are two ways Blender protects the user for software 


failures and saving errors: 


- File versions: in the UserMenu (top header, pull down 
the edge) there's a “versions” button. With this option, 
before a file will be saved, first the old file(s) will be 
renamed. 

For example: the file rt.blend becomes rt.blend1, 

Auto save: with this option, located in the UserMenu as 
well, a temporary file will be written every ‘x’ minutes. 
The file name has a unique number (the process id). 
After successfully quiting Blender (press akey), this file 
will be renamed as ‘quit.blend’ 
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Blender has a - sometimes frustrating - preservative 
memory management. 

Deleting an Object for example, doesn’t mean everything 
that has been linked (Meshes, Materials...) is immediately 


released in memory. After a few hours of working, you may ; 


have a lot of zero-user data blocks. 

This feature can be used effectively to ‘undo’ a deletion: use 
the browse button in the headers to restore a link. 

Data blocks that have zero users are NOT written in files. 
Only when a Blender file is loaded, will memory be 
released and re-organized. 
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Part 2 € 


Do it yourself 
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fetting started with i 


Blender startup a 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Installation done? Then you're ready for take off. Start up 
Blender as mentioned in the installation section. Start-up 
should be finished within a few seconds. 
What you see is the contents and window layout of the 
$HOME/.B.blend file. This file is a regular Blender file and 
is the default file that loads automatically on start-up. A 
user can create its own default windows, pre-set Materials, 
models, directories, etc. You can save the user defaults at 
any time by pressing CTRL+U. 
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3D view manipulation 


The largest window is the 3DWindow. It displays a Mesh 
plane (the square), a Camera and a 3Dcursor. 


- Click with LeftMouse in the 3DWindow. The 3Dcursor 
moves to this location. The 3Dcursor is important to 
indicate where new Objects appear and for rotating 
and scaling purposes. 

- Click, hold and move MiddleMouse in the 3D window. This 
is the ‘trackball’ style view rotation. Try this (click-hold- 
move) at different locations in the window to get used 
to the TrackBall method. 

- Try the same while holding a SHIFT key. SHIFT+MiddleMouse 
is view translation. 

~ CTRL+MiddleMouse is for zooming in and out. 


The translation and zoom options are also 

available as buttons in the header of each 

_3DWindow; press and hold these buttons with LeftMouse, and 
move the mouse. 





All view related commands are located in the numerical 
_ pad. 
For rotation: PAD_2, PAD_4, PAD_6, PAD_8 (note the arrows in 
these keys!). 
- For translation, hold sHiFt while using PAD_2, PAD_4, 
PAD_6, PAD. 8. 
PAD_PLUS and PAD_MINUS are for zoom in and zoom out. 





you get lost in 3D space or want to display everything 
urrently visible, press Home or the header button with the 
little house. 
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available via the numerical pad. 


- Top view: PAD_7. 
- Front view: PAD_1. 
- Side view: PAD_3. 










































































(Note the ‘logical’ location of the keys in the numerical 
pad). 
The view selected is indicated in the header button. 

















View modes 
: The 3DWindow has three modes for viewing: 
me Poreaecive” ‘Use ihe PAD! 5 key to loggle Papecive 


and Orthonormal view mode. 
- Camera view: press PAD_o. You can ab rid of this view 























































































i s a layer setting, Scenes and 
3DWindows have layers as well, to determine which 
Objects are visible. 


an Object to a certain layer setting. 































































































































































































































































Currently, there are 20 layers available. Press MKEy to move. 



















e@ options change in a list 
he ToolBox disa pears an 






(oler=] (<I) around the Speurear anew Object witha Mesh 
as been added. The Object is automatically in EditMode, 
0 the vertices.and faces of its Mesh.can be changed. — 


We don't do this now. We leave EditMode by pressing 1aB. 






































You can select these Objects with a RightMouse click, 








omewhere near the wireframe. 
The next step is adding a light. Place the 3D cursor 
/ somewhere outside the sphere. Maybe 3-4 grid units away. 


















































Press SHIFT+A. The ToolBox always returns as you 









































H 
| 


previously left it. In this case at: ‘ADD lcoSphere”. To go back to 




















i mouse cursor to the left side of the ToolBox. Then choose: 
a 
0 


7 the main ‘Apo’ options, click with RightMouse or move the 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Now a Lamp Object has been added at the 3Dcursor. This 
type of Object doesn’t have an EditMode. 

Press PAD_0 to view from the camera. From this view, 
Objects can be selected too. 


Make a nice composition by using the ‘Grabber’ press GkEy, 


move the mouse and click LeftMouse. The Camera can be 
moved form this view as well. 


When you are satisfied, you can render an image: press F12. 


Rendering a simple scene like this is fast, but you should 
notice that it is blocking; the mouse cursor changes into a 
red filled square displaying the current frame number. 
The rendered image overlaps the 3D view. To get rid of it: 
press ESC or F11. To view the image again: press F11 


It’s as easy as that! 
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Material properties 


It is time to do something with the ButtonWindow at the 
_ bottom of the Screen. 
_ This ButtonWindow has a header at the top (to shorten 
_ mouse movements). In this header you see a row of icon 
_ buttons. These buttons indicate the available button groups. 
































a 













































































_ First go to the MaterialButtons. Press the icon button 

_ displaying a red sphere. 

Then, in the 3DWindow, select with RightMouse the Object 
“Plane”. Notice that the Material buttons always shows the 
_ active Object. 






_ The complete buttons will be explained in a later chapter. 
_ Just for now try to locate these sliders: 





“R’, "6" and "B": the colour components. 
"Ret": reflectivity. 

~ "Spec’: specular (shine) component 

- ‘Hard’; hardness, the specular size. 


The ‘Preview’ Render in the MaterialButtons immediately 
displays the result. Push the little red sphere button above 
it. This indicates a preview option, it doesn’t affect the 
actual rendering. 









Getting startedwith3D | 144 





























































































































































































































Back in the 3DWIndow, select the Object ‘Sphere’ (using 


RightMouse). This newly added Object doesn't have a Material F q 


yet. To assign a Material we must use the ‘menu’ button in 
the Buttons header: 


" : Press and hold this button. Now a menu pops ! 


up with 2 choices: 


- ‘Material’: you can assign the same Material as already _ 


used by ‘Plane’. 
- ‘ADD NEW’: add a new Material block. 


Make a quick rendering to look at the new Material 


appearances (F12). Note that the ‘Sphere’ still is rendered 


Go to the EditButtons (F9) and press the button: “set Smooth”. 
Make a rendering - F12- to see the result. 




















































































































































































































® selecting and translation) 
___ add faces or to move indiv 


_be in EditMode. 
















































































Let's try this. Clear Blender first (cTRL+x) 
Teter) a) 






































Seen 














elect all four vertices of the plane: use SHIFT+RightMouse, 
- press EKEY: a requestor asks “OK? Extrude”. Press ENTER. 

















- Immediately after extrusion, Blender-enters ‘Grab’ 























mode. Place the newly created vertices at the desired 
location. Or, if you were working in ‘Top View’: press 



















































































Esc, go to Front View (Pap_1), and press cxeY to start the 
Grabber again. . 
- You can repeatedly ‘Extrude’ this shape to create a 
snake-like form. 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Extrusion is a simple and powerful method to create 3D 
objects. This is how it works: 

If the selection contains faces, these are duplicated. At the 
‘edge’ of the selection, new faces are created. Blender 
automatically deletes ‘interior’ faces. For example the 
Mesh created in the previous example is completely 
hollow. 





Blender doesn’t have an undo command. To compensate 
for this, EditMode always saves a copy of the original data. 
While working in EditMode, the original data can be 
restored with the command UKEY. 





In the EditButtons window (press F9) you can find a lot of Save and Load 
tools that use extrusion, subdivision, or filling. These are 
described in another section. _ To save your work, press F2. The current window changes 
_ into a FileSelect. The top two large buttons can be used to a 
enter a directory and a filename respectively. You can exit 2 
these buttons with ENTER. 
Press ENTER again to save the file. If the file exists, a 
requester pops up to confirm a ‘save over’. 
A faster way to save without FileSelect is cTRL+W. 





To load a Blender file: press F1, move the cursor to a file - 
and press MiddleMouse or click LeftMouse and press ENTER. A 
faster method to load without FileSelect is cTRL+0. 
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— 8000~ 


— 7000~ 


— 6000~ 
— 5500~ 


Seeeeeeeseeseorsse 
See esersessecrvesss 


— 5000~ 
—= 4800~ 
— 4600~ 
— 4400~ 
— 4200~ 


‘ 
os 
i. * 
FERRER SETS 
+O COR SORE ES EES 
8008860 SSE EE 
12 OPO ESFOSOS96 OE EESE 
SO SSS SOE REESE SES 
+88 6486686084 6455% 
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rn eee teaes ++ 


— 4000~ 


— 3800~ 









































- We now have created a hollow tube. The “Extrude” 
command creates faces for all selected edges. You can 
US@ MiddleMouse (hold-move) to view this. Return to ‘Side 
View’ by pressing PAD_3 again. 

- Use the scaling mode, skey, to slightly enlarge the top 
of the tube. Move the mouse and press LeftMouse to stop 
scaling mode. 

- To create the soft rounded edge for the cup, we had 
better zoom in at the tube. Use SHIFT+MiddleMouse to 
translate the view, and use CTRL+MiddleMouse to zoom in. 















































- Now we add 4 small extrudes to make the rounded 
edge. 

Press EKEY, ENTER and move the newly created vertices 
a few pixels up with upARROWKEY, then press SPACE to 
end translation mode. 

- Repeat the previous step again. Then press sKEY and 
scale the vertices a few pixels smaller, again by using 
one of the ARROWKEYS. Press SPACE to end scaling mode. 

- Press EKEY, ENTER again, press space to end translation 
mode. Press skey and scale the vertices a few pixels 
smaller, again by using one of the ARROwKEYS. Press 
SPAcE to end scaling mode. 

- The fourth extrude is like the first step, now we 
translate the new vertices a bit lower and scale the 
vertices smaller. 
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Place the 3Dcursor one grid unit below the circle 


(LeftMouse). 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- The Spin command is located in the EditButtons (F9). 
Press the salmon coulored “spin’ button twice. In the 
3DWindow, you can see a repetitive extrude of the 
circle, rotating around the 3Dcursor. 

- Select all the vertices of the handle (LKEy with mouse 
cursor near the vertices) and move the handle to the 


do this. 
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correct location (GKEY). You also need Top View (PAD_1) to. 














- Leave EditMode (Tab) and press ZkEy to view a solid 
display of the Object. Press zkey again to restore 
wireframe drawing. 

- The cup is quite big, scale it down half its size (SKEY). 

- Press the button EditButtons’set Smooth” When you use 
this option in EditMode, only the seleced faces get 
‘smoothing’ now the whole Mesh is set to ‘smooth’ 

- Press F5 for the MaterialButtons. There is already a 
Material available. Mix a nice green colour for the cup 
to lower the values of the “k’ and ’s’ sliders. 

- Now you can add a light, press SHIFT+A. Notice that the 
ToolBox always returns at the last item choosen. To 
find the “AoD‘lamp” item, press RightMouse once or move the 
mouse cursor to the left side of the ToolBox. 

The lamp is added at the 3Dcursor location. Zoom out 
(PAD_MINUS) and use GKEY to move the lamp to a location 
outside and to the left-front side of the cup. 

- Press F12 to see the rendering. Press F11 to push the 
render window to the back. 





See es ih wa, Co Id 
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the grabber (6xey) to place the plane at the correct 
pesto, For this you need yoy views PAD_' 7 and PAD_| 

















































































































































































































































































































Lamp is displayed diffe: 
Front View (PAD_1) 

































































choose “ADD NEW’. Assign the Material a sBrewnieh foto) (ol 
- To add a texture to the table, press Fé for the 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- Change the spot bundle to make it softer, use the 
LampButtonsSpotBIl slider for this. 

- Because we use only a single light at this rendering, 
increase the Lamp’s “tnergy’ value (set it at 2.0). 

- Go to Side View (PaD_3) and move the camera up a bit 
(GKEY), and rotate it (RKEY) to view the Scene in its 
entirity. Use PAD_o te check what the Camera sees. 

- Press Fi0 for the DisplayButtons and select the “shadows” 
button in the center to activate shadow rendering. Now 
hit F12 to view the final rendering. 
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"This tutorial describes basic Curve and Font editing. We 
also make a start with a simple animation. 


- Start with a clean Blender. You can do that by pressing 
CTRL+X. Now all memory is released and the startup file 
“.B.blend’ is reloaded. 

- Delete the standard Plane, press xkEy, ENTER. 

- Go to Front View (PaD_1). The Camera is displayed in the 
center of the 3DWindow. 

- To have a clean ‘work space’, we activate layer ‘2’ by 
pressing 2KEY. 

- Flat (text) logos are best modeled with Curve Objects, 
using Bezier curves. Press SHIFT+A and select 
“ADD Curve—>BezierCircle”. 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































. Aa : 
of its vertices it is easy to define the curvature. We 
hi and edit curves later, for this logo we start with 
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- Leave EditMode (Tab) and press zkey to display the 
result. Curves, including holes, are automatically filled. 

- Press ZKEY and TaB again. 

- Next we draw a rounded ‘L. You can start a new curve 
by selecting a single handle of the circle with RightMouse, 
and press SHiFT+D. Move the mouse to the left and 
postition the newly created handle as indicated: 











- Now, add new handles to this curve with cTRL+LeftMouse 
clicks. Do this 5 times to make the rounded ‘L shape. 





introduction 











- The yellow colour of a handle indicates this handle has 
‘auto type’. Select a handle at the center vertex and 
press GKEY. If you move the mouse, you can see the 
curvature being automatically recalculated. Press esc 
to restore the old position. 

- You can easily reposition handles to the desired 
positions using this method. 

Press ckey to make the curve cyclic. Only cyclic curves 
can be filled. 


We make the letter ‘G’ with a copy of the ‘L’. Select the 
letter with the mouse cursor near the curve using LKEY 
(“select Linked"). Press SHIFT+D to make a duplicate, locate it 
to the right side of the ‘0’. 
Press RKEY and rotate the curve 180 degrees while 
holding cTRL. 

~ The ‘tail’ of the ‘G’ needs a sharp angle, select this 
handle at the center vertex. Then press vkeEy to change 
the handle type to ‘vector’ 
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- Leave EditMode (Tas) and open the EditButtons (F9). 

- Locate the grey buttons “Ext” and “x2”. These are 
‘number buttons’ and display the extrusion and 
beveling width respectively. 





- You can type in a value in ‘number buttons’ by pressing 
LeftMouse+MiddleMouse at the button. The button then 
changes to a ‘text button’ 

Press SHIFT+BACKSPACE to clear the contents. Type in ‘0.2’ 
and press ENTER to assign the value. The button “txt2” can 
be assigned ‘0.06’ using the same method. 

- Press zkey to display the Curve Object as a solid. 

- Press Pap_o for Camera View. The Curve is quite big and 
doesn't fit in the frame. Scale it down (SkeY) and 
translate it to the center (GKEY). 


Now we will make two Materials for the Curve Object. 
Press F5 to view the MaterialButtons. There is no 
Material available yet. 





Press the small square ‘menu button’ in the header 
and choose ‘Material’. The ‘zero’ in front of the name 
indicated there were no ‘users’ for this Material, in fact 
it was the Material used by the Plane we removed 
previously. 

- Press the little ‘car’ icon in the header to assign an 
automatic name to the Material (‘Grey’). 
For a ‘metallic’ look we assign this Material a coloured 
specularity. Press the small “spec” button to make the 
RGB sliders displaying the specularity colour. Lower 
the ‘G’ and ‘B’ sliders to mix an orange colour. 






























































































































































































































































































































































































































































































































































































































































- Objects in Blender can have up to 16 different 
materials. To assign the ‘crown’ a different colour we 
add a second Material ‘index’ with the button 
EditButtons—>New (F9). 

The button above the “New” button now indicates there 
are two Material indices, with the second index active. 


SeSSeSSsensesscsccsosS 



















































































































































































































































































































































































































































































































































































































































































































































































































































































- To decrease or increase the active index you can press 
to the right or left hand side of this button. For now, we — 
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- Press EditButtons>Assign to assign ‘index number 2’ to 
this curve. Leave EditMode again (TAB). 
WwW 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EditButtons>New, we have created a Curve Object with two | 
links to the same Material “Grey’ 















































Remember to press the “color” button to make the RGB 
sliders displaying the basic reflective colour. 

- Press the ‘car’ icon button to assing the Material a 
name. 









































































































































































































































































































































































































































































































































































































































- Press SHIFT+A, PreSS RightMouse to rett 
menu and choose “ADD—>Lamp” 


boost the beveling gloss. 
- Press F4 for pvsaligameratck this now displays the 


thus only illuminating the bevels. 
ress F12 to view a rendering. 
i i : 
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as = SURFACE TEMPERATURE 6 0 0 0 a 





eR ac 000° 
td < / 22 000° 
a cs / 14.000 

2 7 10.000° 
a's 7. 6 000° 

S / 4 500° 
= & 7 2 500° 
td 






















































































































































































































































































































































































- The animation we want to make is fairly simple, we 
want each of the letters to move in from both sides. 

- We can't do this now, first we have to separate the 
Curve into four pieces. 

- Press ZkeEy to restore wireframe drawing. 

~ RightMouse-select the Curve Object and enter EditMode 
(TAB). 

- Using Lkey, select the ‘L curve. Then press PKEY (“seParate’) 
to place the curve into a new Object. 

- Do the same with both curves of the ‘G’ and both 
curves of the second ‘0’. 

- Leave EditMode (ta8). Now you can select each Object 
individually. 

~ Note that the Object centers are still at the original 
location. 

- We can relocate an Object center as follows. Select all 
Curve Objects with BKEy: draw a rectangle with LeftMouse. 
Then press (F9) EditButtons>CentreNew. 
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- We want the animation to have 50 frames. Press Fio for 
the DisplayButtons and change the “tnd” value to 50. 

- Move the ‘current frame’ to 50 by pressing 
SHIFT+RIGHTARROW. 

Now we are ready to insert the first ‘key position’ for 
the logo. 

~ Press pap_o for Camera View. 

- Move the mouse cursor to the 3DWindow, and still with 
all four Curve Objects selected, press IKEY (“Insert Key’). 
From the menu, select “Lockot” 

- The positions and rotations of the Objects now have 
been stored at frame 50. 











Press SHIFT+LEFTARROW to move the ‘current frame’ to 1 
~ RightMouse-select the ‘L’ and translate it (eKEY) to the 
extreme left of the 3DWindow, outside the dashed view 
borders. 
Press RKEY, and click MiddleMouse, to invoke a two-axis 
rotation for the Object. Assign the Object a random 
rotation by moving the mouse diagonally. Press IKEY, 
ENTER to insert this position. 
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ouse cursor in in the \e 3D Window 
CICA ea Astrea) Sar 






























































- The IpoCurves are Beziers as well, to see this you have 
to activate EditMode first: 

- Select all IpoCurves, AKEY. 

- Press TAB. 











All lpoCurves are now in EditMode. The handles have a 
yellow colour, indicating ‘auto handle’ type . 
- To make the animation start with an abrupt speed, we = 
change all handles located at frame 1 . 
- Press Akey to deselect all handles. 
- Use Bkey to select all handles at the left side of the 4 
IpoCurves. 
Press vKEY to make the handles ‘vector’ 
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- To make the logo cast shadows on the Plane, we adda 
third Lamp to the scene: press SHIFT+A, Click RightMouse 
for the main menu, and choose ADD~>Lamp. 

- Press F4 and make the Lamp a “Spot”. 

- We don’t want this Lamp to influence the current 
lighting. For this, we activate the 
LampButtons>OnlyShadow option. 

- Now the “tnergy value determines the ‘blackness’ of the 
shadow. Set this slider to 0.75. 

- Press cxEy to locate the Lamp diagonally behind the 
logo and use Rkey to point it at the logo. 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- Create a quick Gouraud view of this scene by pressing 
CTRL+Z. At every vertex of the Objects, the color is 
calculated according to the Materials, Textures and 
Lamps. 

- The Plane is still completely black, because it has only 
4 vertices. To have a better resemblence with the final 
rendering, you can subidivde the Plane a few times: 
RightMouse-select the Plane and Enter EditMode (TAs), 
select all its vertices (AKEY) and press 
EditButtons>Subdivide twice. Leave EditMode again. 

- Press PaD_0 to view this: 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































introduction : Coffeecup tutorial _| 154 






















































































































































































































































































- Press F10, and put oN the “Shadows” option. 
- Press F12 for a rendering. 




















coaunn mented comer 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- Go to frame 50: SHIFT+RIGHTARROW. 
- With the mouse cursor in the ButtonsWindow, press 

















































































































- Press IKEY, ENTER to insert this value at frame 1. 
- If you browse the frames (ARROWKEYS) you can see the 
Lidl lue changi 
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More tutorials! 


Having more tutorials here would be great fun. 
Unfortunately, this is beyond the scope of this manual. 
These first two sections of the manual offer you a quick and 
accessible first glance at Blender’s applications. | hope it 
evokes enough curiosity and motivation to encourage you 
to continue mastering Blender. 




















































































































The next five sections of this manual, sections three to 
seven, describe all Blender’s features, arranged by theme. 
A lot of practical examples are included there as well. 

The second half of this manual, sections eight and nine, are 
for reference purposes. 





Many Blender users have already started making tutorials 
themselves, as HTML pages on the World Wide Web. Links 
to these tutorials can be found on the Blender site. 


























introduction More tutorials 1 i l 
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THE DATA STRUCTURE 








"WHAT Y°U SEE IS WHAT YOU WANT”; 
“WHAT YOU D2 IS WHAT Y9U GET”! 















the 3D work. 


esign and animation package. 


Blender has a strictly organised Object 
Oriented structure. In designing Blender 
an attemption was made to define the 

structures as uniformly as possible, for 
all the possible 3D representations and 
for all the universal tools that perform 





The structure is such that it allows both 
users and programmers to work quickly 
and flexibly; the work method was well 
uited to developing an in-house 3D 


blender 





Blender Is actually never ‘complete’ [and 
that also definitely applies to the 
version that this book accompanies) and 
we expect extremely interesting 
developments for this software. 


Although some jokingly call Blender a 
‘struct’ visualizer, the name ts actually 
accurate. The C-programmers among us 
will certainly understand that. During 
the first month's of Blender’s 
development, we did little but devise 
structures and write ‘include’ files. 
During the years that followed, only 
tools and visualisation methods were 
worked out. 































































































This diagram depicts Blender’s basic 
structure. 


DATA SELECT 


A user selects ‘data’. That means that 
the user specifies the part of the 3D 
world he wishes to work on. This is 
organised in a sort of tree structure. 
The basic level of Blender ject 
Oriented system consists of the Unix/Dos 
files. These can contain multiple ‘scenes’ 
each scene consists in turn of the 3D 





objects, materials, animation systems 
and render settings. 


VISUA SELECT 


The specified data can be displayed in 
Windows as a 3D wireframe, Zbuffer 
rendered, as buttons or as a schematic 
diagram. Blender has an extremely 
flexible window system for this purpose, 
a window system that permits any type of 
non-overlapping layout. 


EDIT SELECT 


Based on the visualisation selected, the 
user obtains a number of tools. Editing is 
always performed directly on the data, 
not on the visualisation of the data. This 
seems logical, but this is where a lot of 
software fails in terms of interactivity 
and intuition. Partially, it is a speed 
problem; when uisualising in 3D, it can 
take minutes before the user sees the 
impact of an edit command. It is also an 
‘Inverse correction’ problem: the user is 
only aware of the visualisation, not of 
the actual structure that is depicted. 
This can be quite irritating if you 
attempt to do something and the results 
turn out to be the exact opposite of 
what you intended. 


Blender’s structure, flexibility and speed 
are designed to make the program as 
accessible as possible for the user, but 


that does not mean the program is 


simple. Blender has a steep learning 


















































the data structure 
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curve: but once you understand the 
basic structure, you will have a lot of 
fun and will find the program very easy 
to use. 


THE DATABLOESKS 


Blender’s DataBlocks are the user's 
building blocks: they can be copied, 
modified, and linked to one another as 
desired. 

Creating a link Is actually the same as 
indicating a relationship; this causes a 
block to be ‘used’ This can produce a 
right to exist, or to get @ particular 
characteristic. 

For example, the block type ‘Object’ gives 
a ‘Mesh’ its right to exist (e.g. a cube]. 
The Object then determines the exact 
location, rotation and size of the Mesh. 
More than one Object can have links to 
the same Mesh. 


Each block in Blender has a unique IU, 
which contains the unique name of the 
block and, in certain cases, the Library 
from which the block comes. These IDs 
allow Blender to arrange the files 
internally as a sort of file structure; as 
if it were a collection of directories with 
files. 

This arrangement Is also important when 
combining Blender files or using them as 
a ‘Library’ (Libraries are disabled in this 
version). 


Below is a complete overview of the 
DataBlocks. 



















































































































































































































































































































































































MAIN 


This 1s the ‘trunk’ of the Blender tree 
structure. All datablocks reside here in 
lists, arranged by type. The tree 
structure, which ts placed in memory in 
this way, is virtually identical to the 
contents of the Blender file. This is the 
most important reason that reading and 
writing occurs so quickly. 










































































identical for all types of Objects. 


The universal DataBlock, which is 


B Link to ObData, a collective word for 
Mesh, Curve, Surface, etc. This 
determines the Object ‘type’ 


Links to a Parent or Tracking Object. 
Links to Materials. 
Link to Ipo [Animation curves). 

S 











SCREEN 


The complete collection of Screens, 
Windows and their settings are always 
saved in a Blender file. Thus, the 
complete interface is always returned 
exactly as it was written. 



































A list of Effects (e.g.Particles]. 
The location, rotation, size and and 
Link to the Scene. Each Screen can lots of other useful values. 


display its own Scene. 























SCENE 


Fa) 
— 


The basis voor the 30 world. Everything 
arises from a Scene. The Scene 
determines what and how much will be 
rendered. 














Links to Textures. 

Settings for Sky. 

Settings for the Star generator 
Settings for mist, ambient and global 
lighting. 

Links to Objects. These are special 
‘Base’ links. The selection status and 
the Jayer of the Object are saved for 
each link. Different Scenes can have 
links to the same Objects, but they can 
be stored in different /ayers. 

Link to World [for ‘sky’ stars, mist). 
Link to another Scene. This functions 
as a ‘Set’ it is rendered in its entirety. 
A list of Sequence strips. For post- 
processing and (video) montage. 

All render information, e.g. the current 
camera, resolution, output directory, 
etc. 










































































































































































































































The basic ObData type, which consists of 
a collection of triangles and squares. 





Links to Materials 

Links to a Key and Ipo, for vertex key 
framing. 

Link to another Mesh, for texture 
coordinates. 

The texture area. 

The vertices, faces, vertex colours, 
‘sticky’ coordinates. 





| blender 








This ObData is used for Curve, Surface 
and Font Objects. 


- Links to Materials 

- Links to a Key and Ipo, for vertex key 
framing. 

- Link to a VectorFont. 

- Link to a ‘bevel’ Object. 

- Link to a ‘text on curve’ Object. 

- The texture area. 

- Lists with the curves or surfaces 
themselves. 


METABALL 








ObData. Forms are created based on 
mathematical formulas. 


- Links to Materials. 
- The texture area. 
- The ‘balls’ themselues. 


LAT TICE 


ObData. These are used to deform other 
Objects. 


- Links to a Key and Ipo, for vertex key 
framing. 
- The vertices of the Lattice. 





KA 


ObData, for creating articulated 
movements and distortions. 





- The vertices, Limbs and Skeleton 
deformation information. 





LAMP 


ObData. 


- Links to Textures. 

- Link to Ipo, for animated lamp settings. 

- All settings, e.g. for colour and 
shadow. 





CAMERA 
ObData. 


- All camera settings. 





MATERIAL 





- Links to Textures. 

- Link to Ipo, for animated Materials. 

- All settings, e.g. for colour, sheen and 
the mapping of Textures. 











































































































































































































065 





the data structure 





























































































































































































































































































































TEXTURE 


These are separate blocks, since they 
can also be used by a Lamp or a World. 


- Links to Images 
- A ColorBand structure. 
- All settings for all types of textures. 


IMAGE 


- File name. 
- Mip Mapping data. 


[PO 


The animation curves, these can be 
applied universally. 


- A list of IpoCurves. 


KEY 


A universal block that can be used to 
create Vertex key framing. 


- fl list of vertices blocks. 


LIBRARY 





This block indicates what external 
Blender file is used as the ‘library’. 


- A list of all IDs that must be read from 
the external file. 











































































































































































































































































































































































The user will recognize the Object 
Oriented structure most clearly when 
duplicating Objects. 


We are now going to add a new Object. To 
do this, invoke the SHIFT+A command ina 
3Dwindow, and select in this menu the 
option ADD>Mesh Plane. Blender goes 
directly into EditMode for this Object: 
the individual vertices and faces can be 
reworked. But we will not do that now; 
for now, we will leave EditMode using the 
TAB key. 


This is, in fact, the basic situation you _ : j st 
| : 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































encounter when Blender starts ug; this 
is the file SHOME/.B.blend, as included in 
version 1.5. All examples in this manual 
assume this start-up file. Users of 
previous versions are thus strongly 
aduised to perform the complete 
installation! 
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In the QopsWindow, we now see a new 
Object and a new Mesh block. The Mesh 
block still does not have a Material. To 






































You can invoke the QopsWindow from the 
display in Blender with the command assign one, we go to the MaterialButtons 
SHIFT+F9. Return to the 30Window with (FS). The buttons window is empty 
SHIFT+FS. ) because there 1s no Material. Create a 
link to a Material with the small square 
HeaderButton: 














Two Objects are displayed at the bottom; 
the Camera and the Object with the name 
“PLANE” The Object “PLANE” has a link to 
the Mesh, which ts also called “PLANE” 
(only DataBlocks with different types can 
have the same name]. 

The Mesh block has a link with a Material, 
and the Material is, in turn, linked to a 
Texture block. 
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PSEOUTEVUEUEBEUEEDBY 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Press this ‘MenuBut’ to display a list of 
the available Material blocks. Select the 
topmost option: “MATERIAL” The buttons 
now display the Material and a number of 
other buttons are displayed in the 
ButtonsHeader The small button ‘2’ shows 
that there are two users. 





blender 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Now we see the new link to the Material 
displayed in the OopsWindow. This 
situation shows that both Meshes are 
using the same Material. 


























Now we make a copy of the last Object. 
Use the command sHiFT+0 in the 3Dwindow 
to do this. Blender automatically starts 
the ‘Grabber’; move the mouse and click 
with LeftMouse to assign the new Object 
a position. 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































This command has clearly made a copy of 
the complete chain 
Object->Mesh~Material>Texture. 


This is a standard setting. The precise 
behaviour of the sHiFT+0 “DUPLICATE” 
command can be adjusted by the user to 
his own taste; for this, read the 
UserMenu description in the Reference 
section of this manual. 


The alternative to “DUPLICATE” Is ALT+0; 
“LINKED DUPLICATE”. If we apply that to 
the last Object created, we see: 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Here we see the power of the Object 
Oriented system. Extremely complex 
structures can be created under the full 
control of the user, with optimum memory 
usage. At the same time, this makes 
considerable demands on the user's 
ability to think abstractly. It is rather 
easy to loose one’s overview, which can 
unintentionally cause the loss of a great 
deal of work. 


——— 


a 
Hl 
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MATERIALS. 

The Material block is peculiar. During the 
Blender design phase, the question of 
whether the material is a feature of an 
Object or of the ObData arose. Both 
approaches give logical results and they 
determine how one must work with 
Blender. 

We finally decided to use the two 
methods side by side. As an extra 
concession, a user can specify his 
personal standard preference in the 
UserMenu. 


A Material can thus be linked to either an 
Object or a Mesh block. A Material that is 
linked to an Object takes precedence 
over one linked to a Mesh, allowing a 
Mesh with multiple links to have different 
Materials: 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































In this example, the Objects ‘1’, ‘2’ and ‘3’ 
all have the same Mesh. Object ‘I’ does 
not have its own Material, and will thus 
use the Material of the Mesh. Objects ‘2’ 
and ‘3’ have their own links to Materials 
‘2’ and ‘3’, respectively. 


This 1s a method for creating the same 
situation: 




















































































































































































































































































































Start with the basic Blender situation. 
Use the CTAL+% command to achieve 
this. 

The Object is already selected. Press 
ALT+D twice to create two linked 
copies. 

In the MaterialButtons [F5], we see 
these mysterious buttons: 





They indicate that the Mesh “Plane” has 
linked the Material (abbreviated with 
ME}. 

Press the ‘OB’ Button to see the link 
from the Object to a Material. There is 
no link here, so the MaterialButtons 
are no longer displayed and the Header 


only shows the small square “MenuBut” 
Now we create a link to a Material. 
Press the MenuBut in the Header and 
select the option “ADD NEW” A new 
Material block is created and linked to 
the Object. 

Perform the same process for the 


second Object. Select the Object in the 


3DWindow (RightMouse]. Press the 
MaterialButtons0B button and then 
the ButtonsHeader>MenuBut "Add 
New” 


Now look at the OopsWindow to make sure ~ 


that everything went as planned (use the 
RightMouse-hold-move ‘Grabber’ to move 
the Oops blocks). 







































































The block type 





The block The 
name 





number 
of users 


Remove link 
to this block 


It should now be clear that the primery 
tool to manage blocks are the 
DataButtons in the Headers. Virtually 
every Window type in Blender has these 
DataButtons. They give systematic 
access to the complete structure. 


















































































































































































































































CREATINE LINKS WITH 
H2ETKEYS 


Another frequently-used method for 
creating links is to use the “MAKE LINKS” 
menu; CTAL-L. 

This copies links from the active Object 
to all selected Objects. The menu 
provides a number of options: 


“TO SCENE" 

The selected Objects are now linked to 
another Scene. A second PupMenu asks 
you to specify the Scene. Objects that 
appear in more than one Scene have a 
blue null point. 

By linking Objects to multiple Scenes, you 
can create very efficient structures 



















blender 





without using very much additional 
memory. The only extra data that are 
generated are the data for the ‘Base’ 
links from the Scene; these contain the 
selection status and the /oyer of the 
Object. Multiple linked Objects can be 
selected independently for each link, and 
for each link the layer can be changed. 
If you delete an Object after linking to 
another Scene, the other link causes 
that the Object still exists there. This 
allows you to ‘move’ an Object to another 
Scene. 


"OBJECT IPO" 

All selected Objects get a link to the 
Object Ipo of the active Object. If the 
active Object does not have an Ipo, the 
links to Ipo in the selected Objects are 
erased. 


“MESH DATA”, or “CURVEDATA", or “FONT 
DATA”, etc.: 

All selected Objects get a link to the 
ObData of the active Object. The selected 
Objects must be of the same type, but 
Blender catches that. 


"MATERIALS" 

All selected Objects get identical links, 
such as the Material(s] of the active 
Object. The complete Material situation Is 
copied correctly. If the active Object has 


a \ 
Hl 





Blender keeps track of how many users a 
DataBlock has. This is also important 
when sauing files; only blocks with users 
are saved [this caused headaches during 
Blender’s development for animators who 
suddenly ‘lost’ things after a day of 
work!). 

However, should used blocks have ‘zero’ 
users, their HeaderButtons are displayed 
in ced as 8 warning. Try temporarily 
creating an extra link, then save the file 
and read It again [if necessary with 
another instance of Blender, to be safe]. 
We believe the system is now 
watertight... If you have any problems 
with this, aluays report them (uia E- 
mail], preferably with enough information 
to allow us to create the problem again 
so that we can do something about it 
immediately. 


Not all links to DataBlocks are 
considered as users. These are generally 
the horizontal links or those that refer 
back to Objects. These include Parents, 
TextOnCurve Objects, Bevel Objects and 
Objects used in Materials for texture 
coordinates. 

It is a good habit to save ‘help’ Objects 
In a separate layer (e.g. layer 20). 


Another important aspect in the user 


adminstration invalues deleting objects. 
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The number of users ts then reduced for 
the directly linked blocks. However, this 
is not true of the underlying structure. 
For example: When you delete an Object, 
the linked Mesh block gets ‘zero’ users, 
although the Material of the Mesh 
remains linked. You can link the Mesh 
back to restore the old situation, as a 
sort of Undo. 

This has a strange effect when sauing 
files: the Mesh is not saved, but the 
Material is. When you read the file again, 
the Material appears as a ‘zero user’ 
block [possibly with a linked Texture]. 
This 1s not really a problem, but to get a 
completely ‘cleaned up’ file, you will 
sometimes have to save and re-read a 
file three consecutive times. 

Opinions differ as to how irritating this 
is. For the time being, Blender will 
continue to be extremely conservative in 
releasing blocks. 

















































































































































































































































































































































































































































































































































































































































































































Blender's file format was designed based 
on the following criteria: 


Another reason, perhaps the most 
Important, that the Blender file format is 
not easy to release or publish for 
external use involves the manner in 
which the internal structure can change 
‘without problems’ 

Each Blender file, and each Blender 
binary, has a sort of ‘structure’ DNA 
built in. This is an abstract description 
of the collection of all the binary data in 
the file. Each time a file is read, these 
DNAs are compared to one another If 
differences are discovered, Blender 
tries to make the necessary 
modifications based on the DNA codes. 
This is done automatically: all variables 
can be combined as desired, the ‘structs’ 
can be increased or decreased; Blender 
repairs it all! This makes the file upward 
and backward compatible. Even an 
antique Blender can read the newest 
files without problems [although this 
does not happen very often]. 


All data are in| single file, from the 
window layout to the complete montage 
for an animation film lasting several 
minutes, including all the requisite 
Scenes and 3D objects. 

The files must be compact and the 
program must be able to read and write 
them extremely fast. In fact, the 
complete Blender structure 1s dumped 
‘as is’ in binary format from memory to 
disk. 

The files must be able to use or 
exchange [parts of) other files, as a 
sort of library, allowing several users 
to work together on one project. 

The files must be able to cope with the 
continually growing and changing 
Blender structure. At the very least, 
newer versions of the program must be 
able to read old files without problems. 
























































This has resulted in an extremely 
complicated and obscure file format. The 
syntax is so strict that a single faulty 
byte can result in disaster Each bug in 
the system Is fixed immediately, and | can 
say with confidence that the program ts 
now 99% watertight. The one percent of 
uncertainty lies in the library system, 
especially if old and new files are 
combined. This will be thoroughly tested 
as soon as the library system is 
released in a future version. 
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The most important performance feature 
of this system was demonstrated 
recently when PC files (big endian} and 
SGI files [little endian} turned out to be 
exchangeable without causing problems! 


In the future, we will decide how to make 
the files accessible for the users. The 
obvious solution is to use an external 
library [for C programmers). 


MEMORY 


Only DataBlocks with users are saved in 
a Blender file. The ‘zero user’ blocks 
remain in memory. The only time Blender 
frees a// memory ts when files are read. 
Since Blender frees virtually no blocks 
while working, an enormous number of 


ta 
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‘zero user’ blocks can accumulate after a 
few hours. We therefore recommend that 
you regularly write and re-read files. 





Blender has no true ‘undo’. The well- 
organised structure makes this feasible, 
but so far we have not found an elegant 
solution for this. 

To compensate for this, the following 
facilities have been built in: 


- A copy of the original ObData is always 
saved in EditMode. Press the UKEY while 
in EditMode to retrieve this copy. By 
regularly pressing TAB-TAB, the user 
can effectively create a relevant Undo 
buffer. 

Blender allows you to duplicate a 
complete Scene. You can experiment 
with this any way you wish. The results 
of your experiments can simply be 
deleted later. 

When Objects are deleted, the 
DataBlocks linked to them remain. These 
now have ‘zero’ users. This allows you 
to re-link the Meshes or Materials of 
deleted Objects. 


' 


-— 





AND WHERE IS THE UND®° BUFFER? 


- At a fixed interval, e.g. 3 minutes, 
Blender can save a ‘temp’ file. This can 
be used as a temporary backup or in 
case of disaster. The file that is written 
is Identical to a Blender file saved in the 
normal manner. If Blender is in EditMode, 
then only the original Data are saved, 
not the data you are working on. 

In the directory specified in the 
UserMenu, files are saved under the name 
<process_id>.blend. This always creates a 
unique name, so that more than one 
instance of Blender can write ‘temp’ files 
similtaneously to the same machine. 

When Blender ts closed successfully (by 
the user], the ‘temp’ file is assigned the 
name “quit.blend”. You can use this file to 
restore work from an instance of Blender 
that is closed ‘by accident’. Blender 
saves files very quickly. Normally, you 
can continue right on working a split 
second after saving a file of 1-2 Mb. 
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- You can construct a ‘history’ of 
Blender files, using the “Versions” 
option in the UserMenu. This assigns a 
new version number to an old file when 
@ newer version Is saved. 


Example: 
If Versions is set to ‘2’ and the file 
‘rt.blend’ is saved: 


- rt.blende is deleted. 
rt.blend] becomes rt.blende 
- rt.blend becomes rt.blendl 
- rt.blend is saved. 













































































































































































































































































































































































































































































































































































THE LIBRARIES. 


Blender allows you to read, append or 
link [parts of] other files. This option is 


partially disabled for version 1.5. Still, | 
would like to describe how it operates. 
If you select the ‘Load Library’ option 
special mode. Blender files are now 

De 





(sHiFT+F1], the FileSelect appears ina 
highlighted as directories. They can also 
be accessed as directories; they show 
the internal Blender structure, just as it 
would appear in a Dataview. 

Now you can select any number of blocks 
with RightMouse and add them to the 
current structure with a simple ENTER. 
This automatically includes the complete 
‘underlying’ structure: thus, if an Object 
is selected, the associated Ipo, ObData, 
Materials and Textures are included. If 
you select a Scene, everything, Objects 
and all, is added to the current 
structure. 










































































You can select the manner in which this 
will occur in the Header of the FileSelect: 


APPEND. 


This means that the external blocks form 
a normal part of the current structure, 
and thus of the file, as well, if a file is 
written. Selecting ‘Append’ a second time 
adds everything, in its entirety, a second ~ 
time. Since block names must be unique, 
the names of appended blocks generally 
differ slightly from the original name 
{only the number in the name). 





LINK, 


This is what Libraries are really used 
for The specified blocks are now added 
to the current structure, but Blender 

































































remembers the fact that they are Library 
blocks. When writing a file, only the name 
of the Library block Is saved and the file 
from which it was retrieved. This keeps 
the file quite compact. When the file is 
read again, Blender reads the original 
file and then all the Library blocks from 


| the other file(s). This can occur an 
» unlimited number of times, provided the 


names of the Library files and the blocks 
remain unchanged. 

Blender keeps track of what Library 
blocks have already been read. Adding 
the blocks again has no effect. 


Blender distinguishes two types of 
Library blocks: direct and indirect. The 
direct Library blocks are the ones 
indicated with the FileSelect. The 
indirect Library blocks are the extra 
blocks that are included from the 
underlying structure. Only the direct 
blocks are saved ina file. This enables a 
Scene linked as a library, even though 
completely changed In the Library file, to 
be retrieved without problems, complete 
with changes, when read. 
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Since Library blocks actually come from 
other files, they cannot be edited or 
changed in any way. They are completely 
static; buttons are blocked. EditMode is 
no longer available and it is even 
impossible to move the Object. The only 
operations permitted are: 

















Select, view, render 

Delete. 

Since the selection status and /ayer of 
Objects in a Scene can be changed, a 
Library-Object can be selected and you 
can move it to another layer 

Links to Library blocks can be created. 
For example, a Library Mesh can be 
used by a local Object. 

Make local: unlink, Use the hotkey LKEY, 
“MAKE LOCAL USER” for this. 



















































































Library Object blocks are displayed in 
Wireframe in blue. They are also 
displayed clearly in the Headers: 





- An orange button means: a direct 
Library block. The block can also be 
made “LOCAL USER” with this button; 
the link to the Library file disappears. 

- Ared button means: an indirect Library 
block. This block does not actually 
exist, so it cannot be made local. 


The “LOCAL USER” operation has two 
important rules if only part of the linked 
structure ts to be unlinked: 


- All indirect blocks linked to a previous 
Library block are converted to direct 
Library blocks. 

- Aconflict may arise if the Library 
block must be local, while another 
Library block has a link to it. This is 
solved by simply duplicating the 
Library block. 


Working with Libraries requires careful 
planning and organisation. Changing 
Library files arbitrarily can cause 
considerable problems (although 
generally that only means losing ‘data’). 
You can also go more than one Library 
level deep: a linked Scene can have 
Objects from another Library that uses 
Materials from yet another Library. 

In practice, it is frequently considered 
frustrating that Library blocks are 
static. For situations in which you just 
want to move an Object or read just a 
Material, the Lkey has a second option: 
"MAKE LOSAL ALL”. 


Libraries work very well in terms of 
keeping the current file compact. If you 
work with really large projects, the 
parts that require the most memory, |.e. 
large Meshes, or a complete Scene that 
can function as a ‘Set’, should be placed 
in a Library file. 

Although loading the project will still 
take just as much time, you will save a 
lot of time writing it. 
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THE INTERFACE 
PSCRRENS 


Blender’s Screens form the basis of the 
entire interface. The interface was 
designed based on the idea that 
overlapping windows, which are common 
In many programs, do little but make the 
application confusing. 

Blender has a peculiar window system 
that is based on non-overlapping 
subdivision of the Screen. Windows are 
uniformly accessible from the Screen, no 
matter how large they are. Even buttons 
can be internally translated or zoomed in 
or out. 





The most important characteristic of the 
interface is that it is based on full 
parallel functioning, |.e. the interface 
cannot block. A variety of uisualisations, 
tools and ‘modules’ {animation, render, 
modelling and post-processing] remain 
permanently available and can be 
simultaneously used within Blender. They 
can also be fully configured to meet your 
personal needs. 


A Blender file consists of an unlimited 
number of Screens. A Screen consists of 
an unlimited number of Windows and 
displays the contents of a single Scene. 








Use the left-hand “MENUBUT” from the 
InfoHeader to select a Screen or to 
create a new Screen. The button with a 

























































































































































































































































































































































































































































































cross can be used to delete the Screen. 
The fact that DataBlocks are always 
sorted alphabetically in Blender makes it 
easy to use naming conventions to 


determine the sequence of the Screens. 
Use the hotkeys (ALT-)CTAL+LEFTARROW and 




































































IpoWindow. This Window type visualises 
animation curves and ‘keys’ Hotkey: 
SHIFT+F6. 

ButtonsWindow. Allows you to access 
all of the important blocks in Blender 
Hotkey: SHIFT+F? 

SequencelWindow. The editor used for 
post-production and [video] editing. 
Hotkey: SHIFT+F8. 


OopsWindow. Displays the Blender 
| structure schematically. Hotkey: 











{ALT-]CTAL+AIGHTARROW to browse through the 
Screens. 





While in EditMode, a new Screen can be 
selected only if the Screen in question Is 
associated with the current Scene. 






















































































SHIFT+F9. 

ImageWindow. Displays the Image block. 
Hotkey: SHIFT+FI0. \ 
ImageSelect: Used to visualise and read » 
image files. Hotkey: SHIFT+FII. 


The Header Is a component of all Blender 
Windows. It contains the most commonly 
used Blender tools and settings. The 
button to the far left of the Header 
always indicates the Window type. Click 
this button (hold-move] to select a 
different Window type: 


When you switch to a different Window, 

“ the preuious one Is not deleted, but can 
be called up the next time without 
initialisation in exactly the same form as 
when you switched even if you save and 
reload a file in the meantime. 




















The second button in each Header 
temporarily toggles the Window to 
“FULLSCREEN” The hotkey (ALT-]CTAL+UPARROW 
can also be used for this purpose, as 
well as to return the Window to its 
former size. 


all BF’ 


Info. This type provides general 
information, allows you to select 
Screens and Scenes and provides 
access to the UserMenu. 

FileSelect. This type allows you to read 
and write files or to manage the (Unix) 
file system. Hotkey: Fl of Fe. 

DataView. Use this type to view 
Blender’s data structure as a file 
system and to select Objects. Hotkey: 
SHIFT+F4. 

3DWindow. The basis Window for 
displaying Objects in 3D. Hotkey: 
SHIFT+F5. 
















































































































































































































































































































































































































See the Reference section of this manual 





for detailed information on working with ROWBUT 
Screens and the various Window types. This button ts part of a line of buttons. 
Only one button in the line can be active 





at once. 


THE BUTTONS a‘ 


Buttons offer the quickest access to NUMBUT 
DataBlocks. In fact, the buttons visualise This button, which displays a numerical 
a single DataBlock and are grouped as value, can be used in three ways: 
such. Always use a LeftMouse click to 
call up Buttons. The Buttons are 
described below: 
































- Hold the button while moving the mouse. 
Move to the right and upwards to 
assign a higher value to a variable, to 
the left and downwards to assign a 

BUT lower value. Hold CTAL while doing this 

to change values in steps, or hold SHIFT 
















Another Screen cannot be called up in 


FullScreen mode. This button, which is usually displayed tn tg dehteua‘finer canted). ar 
eelman GOlbun Be ryata) a Af ecaaa auen - Hold the button and click MiddleMouse 
Place the mouse cursor on the Window as “New” or “Delete”. 


to change the button to a “TEXTBUT”. 
A cursor appears, indicating that you 
TOGBUT can now enter a new value. Enter the 
Click LeftMouse (hold-move] to move desired value and press ENTER to 
the Window edge. (Is DUBLGN, Wiel Olplals 8 give! assign it to the button. Press ESC to 


edge to change the Window's shape [the 
cursor will change shape). 











Click MiddleMouse to split the Window. eee cancel without changing the value. 
Click RightMouse to merge Windows that co - Click the left-hand side of the button a 
? share a common edge. to decrease the value assigned to the 
Stick TOGSBUT button slightly, or click the right-hand 


A Window becomes active the moment the 
mouse cursor Is positioned over it. Note This button can be set to OFF, Positive or 

that key commands and mouse functions Negative. Negative mode is indicated by = 
can differ from Window to Window. yellow text. — 


side of the button to increase It. Pam 
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B 0.800 
NUMSLI 


Use the slider to change values. The 
left-hand side of the button functions as 
a "TEXTBUT" 






















































































TEXT BUT 


This button remains active {and blocks 
the rest of the interface] until you again 
Press LeftMouse, ENTER or Esc. While this 
button is active, the following hotkeys 
are available: 


- ESC: restores the previous text. 

- SHIFT+BACKSPACE: deletes the entire 
text. 

- SHIFT+ARROWLEFT: moves the cursor 
back to the beginning of the text. 

- SHIFT+ARROWRIGHT: moves the cursor to 
the end of the text. 























































































































































































































































































































































































































































































































































































































MENUBUT 


This button calls up a PupMenu. Hold 
LeftMouse while moving the cursor to 
select an option. If you move the mouse 
outside of the PupMenu, the old value is 
restored. 


ICONBUT 


Button type “BUT” it activates 
processes. 





ICONTOG 


Button type “TOGBUT” it toggles between 
two modes. 





ICONROW 
As button type “ROWBUT” only one 


button in the row of buttons can be 
active at once. 





ICONSLI 


This button is actually a “ROWBUT” but 
only the active button is displayed. Hold 
the button while moving the mouse 

horizontally to view the available 
options. 
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THE 


TESLBOX 


MENUS 





The Toolbox is invoked with the spAceBAR or 
SHIFT+A; In the latter case, the Toolbox 
appears with the main menu “ADD” active. 
Almost all key commands are collected in 
the Toolbox. Normally these are HotKeys 
for tools that are not included in the 
interface as buttons. 
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The left part of the Toolbox contains the 
Main menus. Moving the mouse across 
this part browses through the contents. 
The right part shows the specific tool. 
The key codes are on the extreme right 
side. The abbreviations have the 
following significance: 


a= AKEY 

A = SHIFT+A 

clp = CTAL+P 
ald = ALT+D 

















Use ENTER, LeftMouse OF MiddleMouse to activate 
the tool. Using the esckey or moving the 
mouse outside the Toolbox causes the 
Toolbox to disappear. 

In fact, the Toolbox generates the 
specific HotKey; you will therefore see a 
PupMenu that requests confirmation of 
the key command in certain cases. 
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If a '>>' 1s displayed to the right of menu, 
a submenu Is present. Use LeftMouse to 
view the submenu; use AightMouse to return 
to the normal menu (the previous images 
show what happens if ADD—>Mesh ts 
selected]. 


As soon as Blender ts in EditMode, the 
“ADD” submenu ts fixed on the particular 
Object type. 

Close the Toolbox and quit EditMode (rrp) 


before another Object type can be added. 
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the NumberMenu without making any 
changes. 






In the 3DWindow: 
Many key commands invoke a small 
requester that asks for confirmation: 


- Press ENTER or one of the mouse 
buttons to confirm the command. 
- Press ESCKEY or move the mouse 


Active Object [not in EditMode): The 
location, rotation [in radials] or size is 
displayed and can be modified. 
EditMode Mesh, Curve, Surface: The 
location of one selected vertex is 
displayed. 



































outside the menu and the command Is 
not executed. 


In the IpoWindow: 


Selected vertices of IpoCurves in 
EditMode: the location of one selected 
vertex Is displayed. If multiple vertices 
are selected, the movement ts applied 
to all selected vertices. 

Selected VertexKey: the Y-position is 
displayed. 





The HotKey key allows you to assign 
exact numeric values. Depending on the 
Window, the Editmode, or what ts 
selected, a NumberMenu appears. 
Change Is only activated if enter or the 
“OK" button is pressed. Use Esckey or 
move the mouse outside the menu to exit 








Other HotKeys display a list with choices. 
This type of menu offers the following 
<= extra options: 


=m - ArrowUp: the menu jumps up | item. 
- ArrowDown: the menu jumps down | item. 
- ONEKEY, TWOKEY, .... counting from 


3 above, the first, second, etc. item is 
selected. 
=] These PupMenus have a memory. The same 


Hotkey+ENTEAR repeats the command. 
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Working with objects 
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THE OBJECT BLOSK 















Objects are the central blocks in 
Blender’s structure. By selecting 
Objects, you can gain access to the 
entire linked structure behind the 
Objects in question: the Ipos, ObData, 
Materials and Textures. Objects ‘carry’ 
the other blocks: they give them their 
right to exist, a place in space or a 
movement. 

Each Object type has an identical 
structure. All data shared by arbitrary 
3D ‘items’ are collected in an Object 
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By default, a ‘zero point’, 1.e. the Object’s 
centre, is drawn for each Object. Objects 
can always be selected at this point. The 
ObData are also placed here, with a 
rotation and size that are determined by 
the Object. For example, this makes it 
possible for a Mesh to retain its own 
local [texture] space. The determination 
of exactly what needs to be transformed 
is therefore extremely important, |.e. 
should the Object be rotated or should 
the Mesh itself be rotated (in EditMode]? 
Although the two options seem to have 
the same results, there is a significant 
difference: 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































he same ts true of scaling: 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Two aspects must be considered each 
time we decide to transform an Object: 




















































































































- If we change the Object, the Mesh wil 
remain completely unchanged. This can 
have an impact on the animation curves 
or relationships with other Objects. 
The changes tn this case are local and 
procedural (1.e. just 9 numbers], which pias 
means that we can easily restore the 
situation prior to the change. 

- Changes to the vertices of the mesh 
affect the texture. This change Is 
permanent and is reflected in how all 
Objects that use the same Mesh are 
displayed. : 


| 





In most cases, Meshes can usually be 
modeled more easily in an orthogonal 
view, without the animations and 
transformation of the Object. Linking an 
unrotated and static Object with the 
same Mesh makes it possible to perform 
animation and modeling more easily. 
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SELECTING AND ASTIVATING 


Blender makes a distinction between 
selected and active. 


- Only one Object can be active at any 
given time, for example to allow 
visualisation of data in buttons. The 
active and selected Object is displayed 
in a lighter colour than other selected 
Objects. The name of the active Object 
is displayed in the InfoHeader. 

- Alnumber of Objects can be selected at 
once. Allmost all key commands have an 
effect on selected Objects. 


fA single RightMouse click is sufficient to 
select and activate an Object. All other 
Objects [in the visible layers] are then 
deselected in order to eliminate the risk 
of key commands causing inadvertent 
damage to those objects. All of the 
relevant buttons are also drawn anew. 
Selections can be extended or shrunk 
USING SHIFT+AightMouse. The last Object 
selected {or deselected!) then becomes 
the active Object. 

Use Border Select (key) to more rapidly 
select a number of Objects at once. None 
of the Objects selected using this option 
becomes active. 







































































































































































































































































































































































































































































































































































Most actions on Object involue moving 
Objects, rotating them or changing their 
size. Blender offers a wide range of 
options in these areas. See the 3DWindow 
section for a comprehensive list. The 
options are summarised below: 


TRANSLATION 


GKEY, Grab mode. Move the mouse to 
translate the Object, then press 
LeftMouse or ENTER to assign the new 
location to the Object. 

Press ESC to cancel. Translation is 
always corrected for the view in the 
3Dwindow. Use the MiddleMouse toggle 
to limit translation to the X, Y or Z 
axis. Blender will then determine which 
axis to use, based on the already 
initiated movement. 

RightMouse, hold-move. This option 
allows you to select an Object and 
immediately start Grab mode. 
LeftMouse, hold and draw a straight 
line. This is a ‘Gesture’ Blender 
recognises the ‘Gesture’ and starts 
Grab mode. 































































































































































































































































































ROTATION 


RKEY, Rotation mode. Move the mouse 
around the rotation centre, then press 
LeftMouse or ENTER to assign the 
rotation. Press ESC to cancel. Rotation 
is always perpendicular to the view of 
the 3DWindow. 

LeftMouse, hold and draw a curved line. 
This Gesture starts Rotation mode. 


SKEY, Scaling mode. Move the mouse 
from the rotation centre outwards, 
then press LeftMouse or ENTER to 
assign the scaling. Use the MiddleMouse 
toggle to limit scaling to the 4, 7 or Z 
axis. Blender determines the 
appropriate axis based on the 
direction of the movement. 
LeftMouse, hold and draw a sharp 
corner |.e. a V-shaped line. This is 4 
Gesture, which automatically starts 
Scaling mode. 
































































































































































































































EDITM2DE 


Normally, while working with Objects, you 
can't change the number of faces or 
translate some of its vertices. For this, 
you have to start EditMode by pressing 
TAB. 

Now editing is locked at the specific 

m@ ObData block of the active Object, e.g. 
the Mesh, Curve or Surface. A new set of 
tools now becomes available. You can add 
vertices and faces, extrude polygons, 
draw curves or assign colors. 

You can’t add or activate other Objects 
in EditMode. For this you have to leave 
ditMode by pressing TAB again. 
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Objects can be linked to each other in 
hierarchical groups. The Parent Object in 
such groups passes Its transformations 
through to the Child Objects. This type of 
hierarchical structure can be very 
useful. When constructing an imaginary 
solar system, for instance, the sun 
rotates the earth and the moon is 
rotated by the earth. We can even add a 
wagon with spinning wheels that is 
rotated by the moon! 


Although working with hierarchies is 
very simple, it does require careful 
planning. Before creating the structure, 
the depth of the hierarchy must be 
determined. Removing an erroneously 
placed part of the hierarchy and placing 
it in a new position elsewhere can be 
very time-consuming and difficult. 
Working in the wrong direction can also 
be very difficult. Always start by 
creating the hierarchy, then animate the 
objects! 


Use the command ctal+p to make the 
active Object a Parent Object for all 
other selected Objects. When the 
command is invoked, the inverse of the 
Parent transformation is automatically 
calculated and stored tn the Child Object. 


a 





The inverse makes It appear to the naked 
eye as if nothing changed after the 
“MAKE PARENT” command was executed. 
As an alternative, SHIFT-cTAL+P, which 
invokes the command “MAKE PARENT 
WITHOUT TRANSFORM”, can be used. This 
causes an ‘as Is’ transformation. 
Although this results in mathematically 
logical changes, the results can 
sometimes be rather unexpected! 


Depending on the type of Object, you may 
also wish to define special Parent 
relationships: 


MESHES, CURVES AND 
SURFACES: 
VERTEX PARENT, 


Select | or 3 vertices in EditMode. Press 
CTAL+P, “MAKE VERTEX PARENT”. The Object 
becomes the Vertex Parent of the 
selected Objects. 

If a single vertex Is selected, only the 
location of this vertex is used to 
perform the Parent transformation. The 
rotation and size of the Parent are 
ignored. 

If three vertices are selected, the 
Parent relationship is a normal one and 
all three of the vertices are used to 
determine the rotation and location of 
the Child Object. This method gives 
interesting effects with Vertex Keys. 


Objects can be selected in EditMode 


USING CTAL+AightMouse. 
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MESrEe. VERTEX 
DUPLICATORS. 


A Mesh can create a copy of its Child 
Objects for each vertex, on the vertex. 
The copies are procedural, not ‘real’. 
They are generated for each frame anew. 
Activate this option using 
AnimButtonsDupliverts. 


LATTICES: DEFORMATIONS, 


Using Lattices as Parent adds 
deformation to Child Objects, in addition 
to the standard transformations. First, 
however, the Vertices from the Lattice 
must be moved! The deformation, which is 
procedural, is repeated for every frame. 


IKAS: VERTEX PARENT, 
LIMB PARENT AND 
SKELETON DEFORMATION, 


If the active Object is an Ika, three 
options are available via the “MAKE 
PARENT” command: 

"USE VERTEX": one of the vertices from 
the Ika chain becomes the Parent. Only 
the location transformation ts passed on 
to the Child Objects. Use the 
NumberButton, which appears 
automatically, to specify the appropriate 
vertex. 

“USE LIMB": one of the Limbs of the Ika 
becomes the Parent. Use the 
NumberButton to specify the appropriate 
Limb. 

"USE SKELETON”: all of the Ikas and 
Emptys that form the Skeleton become 
the Parent and can deform the Child 






































































































































































































































































































































































































































Objects. Deformation occurs only in 
Objects that are direct/y parented to 
the Skeleton. 

Create a Skeleton by selecting one or 
more lkas and Emptys, then press cTAL+L. 
“MAKE SKELETON” The active Ika Object 
then has the Skeleton information. 





| Clear size 
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The ToolBox, which can be invoked by 
pressing the SPACEBAR, displays most of 
the key commands available to you in 
Blender The commands can also be 
invoked from within the ToolBox. 
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Use the Apo menu from the ToolBox to 
create new Objects. If possible, Blender 
starts EditMode. You will need to quit 
EditMode using the taskey before creating 
other Objects. Use the hotkey shiFt+a to 
Invoke the ToolBox displaying the Add 
menu. 


The built-in primitives in the aod menu are 
designed for use as a convenient point of 
departure. Users often delete them 
immediately and then start experimenting 
with the entire range of options 

available for the Object types. 





















































































































































THE MESH BLOCK 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































blender 





The Mesh DataBlock consists of vertices, 
triangles and rectangles. It is extremely 
easy to build 3D objects using these 
basis elements and these elements offer 
extremely precise control over form. 

In certain cases, it may be advisable to 
model an Object from a higher ‘order’ 
first, e.g. a Curve or Surface, that can 
be converted to a Mesh for further 
processing. 


Meshes are displayed with the 
transformations of an Object, with an 
appearance that is determined based on 
a Material. 

fl Mesh can also be linked to a number of 
Materials, which can be accessed by the 
foces using a simple sequential number, 
i.e. the Material Index. 

The Mesh also saves a separate texture 
space, which normalises the coordinates 
of the vertices. By default, the texture 
space |s identical to the boundbox of all 
of the vertices. The user can specify a 
texture space using the command Tke¥ 
(not in EditMode). 


The following data are saved for each 
vertex: 


- A local 30 coordinate. 

- A vertex normal (the weighted average 
of the surrounding face normals). 

- A colour (optional). 

- A‘sticky’ texture coordinate (optional) 


The following data are saved for each 
face: 


- 2, 3or 4 references to a vertex. 
- f Material Index number. 


Face normals are not saved for each 
face, but are recalculated each time the 
Object is rendered. 


Vertices and faces can eat up a great 

deal of the total memory used, which Is 
why they have been configured to take 
up as little memory as possible. 

The following limitations should be kept 
in mind while using the application: 


- The maximum number of vertices in a 
Mesh is 65535. Additional vertices are 
permitted in EditMode, but the 
application generates a warning and 
blocks EditMode until the command PKEY 
(“SEPARATE”] 1s used to place some of 
the vertices and faces in separate 
Meshes. 

- The vertex normals are not saved in 
the faces. Although it seems logical, it 
does make it impossible to achieve 
‘gutomatic’ smoothing. 
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Smoothing, which Is the use of 
interpolated vertex normals within a 
face, can only be controlled in Blender by 
ensuring that faces share, or do not 
share, vertices. Links between faces can 
be deleted using the command YKEY 
("SPLIT"). 


Example: we construct a cylinder with 
smoothly rendered sides, without 
smoothing the ends. 


- SHIFT+A, select ADD>Mesh Cylinder. 
This is a standard primitive with 
vertices linked to each other. You can 
test the links using the command LKEY 
{with the mouse cursor in the vicinity 
of a vertex]. 

- Select EditButtons Smooth to smooth 
all selected faces. 

- Deselect everything: AKEY. 

- Select one of the ends of the cylinder 
using BKEY [border select}. 

- Press YKEY. The selected part is now 
unlinked. Test this using the Grabber 
([GKEY, move the mouse cursor, ESC). 

- Deselect everything again: AKEY. 

- Select the other end of the cylinder 
using BKEY. 

- Press YKEY. 

- Quit EditMode, hang up a Lamp and 
render the result [Fle]. 


Blender makes use of hotkeys to allow 
you to work very quickly - using both 
hands. The corresponding buttons are 
also available in the ToolBox for 
alternative use until you have memorised 
the hotkeys. The example above can also 
be executed using only the SPACEBAR and 
the mouse. 


















































































































































































































































































































































































































































































































































EDITMODE 


When EditMode 1s started, the vertices 
and faces in a Mesh are changed into 
lists of vertices, faces and edges. Each 
edge forms a link between two vertices 
and appears only once In the list. The 
application keeps edges from being 
duplicated in the list. This makes It 
possible to use all of the available tools 
consistently with Meshes. 

Although working with lists [a ‘C’ term) 
offers the benefit of a highly flexible 
structure, It can also slow things down 
in situations in which thousands and 
thousands of edges and faces have to be 
managed and compared to one another In 
such situations, the display slows down 
and making the appropriate selections 
becomes confusing. This is why the 
application still limits Meshes to 65535 
vertices each. 


Select an edge by selecting both of its 
vertices. Select a face by selecting all 
three, or four of its vertices. 




































































































































































































































































The most important tool for working with 
Meshes Is the “EXTRUDE” command [EKe¥). 
This command allows you to create cubes 
from rectangles and cylinders from 
circles. Extrude allows you create things 
such as tree limbs easily. 


Although the process Is quite intuitive, 
the principle behind Extrude Is outlined 
below for your information: 


First, the application determines the 
outside ‘edge’ of the Extrude, |.e. which 
selected edges are allowed to be 
changed into faces? By default, the 
application ignores edges with two or 
more selected faces. 

The edges in question are then changed 
into faces. 

If the edges in question had only one 
face, all of the selected faces are 
duplicated and linked to the newly 
created faces, e.g. rectangles result in 
cubes during this stage. 

In other cases, the selected faces 
themselves are linked to the newly 
created faces. This prevents undesired 
faces from being retained ‘inside’ if 
Extrude is invoked again later 
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The principle can be tested quite easily 
by selecting half of a sphere and 
extruding it. Exactly what you were 
looking for, is it not? 

If you split the selected half of the 
sphere in this example using YKe¥ before 
extruding it, 8 new volume is created. 


This distinction is extremely important, 
e.g. during smoothing. The distinction 
ensures the construction of 
consistently coherent, closed volumes 
at all times when using Extrude. 

Edges without selected faces are 
simply Extruded. 

Vertices without selected edges are 
turned into edges. 

















Grab mode is automatically started when 
Extrude is invoked. 


clicks. 





LeftMouse]. 


A large number of industrial objects are 
created using a lathe: these are the 
surfaces of revolution. We can illustrate 
the principle by constructing a wine 
glass: 





- le start — in front view [PADI] — by 
drawing a half polygon using the 
CTAL+LeftMouse command, which 
creates vertices and, if another 
selected vertex is available, an edge. 
The polygon can be drawn quite easily 
using a series of CTAL+LeftMouse 


- Select all of the vertices of the 
polygon (BKEY, draw a'border using 
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- Place the 30Cursor on the spot at 
which you want the revolution axis to 
occur. 

- Now go to top view (PAD_?]. The Spin 
command is always executed 
perpendicular to the screen. 

- Go to the EditButtons [F9] and set the 
value of “Degr” to 360 degrees and the 
value of “STEPS” to 24. 

- Click the “SPIN” button. If more 
3Dwindows are open, you will be 
prompted to indicate which of them you 
want to execute the Spin in. 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Now we have our wine glass. All we need 
to do now is delete the ‘double’ vertices 
by selecting the entire glass and 
selecting EditButtons>RemDoubles. 
Then set all of the faces to smooth, quit 
EditMode, hang up a Lamp and render! 
















































































































































































































































































































































































































































































































































































































































































ASSIGNING MATERIALS 


By default, faces use the first Material 












































of the Mesh, |.e. index number ‘I’ In order 






































to enable use of more than one Material 
in each Mesh, the following options are 
used in the EditButtons: 


| MAT 1 (NumBut} 


tree 













































































This button can be used to Indicate what 
Material must be displayed in the 
buttons, 1.e. what Material 1s active. The 
first number indicates how many 








Materials are available, the second 














number indicates the number of the 
active Material. 


Each face in a Mesh has a corresponding 
number’ the ‘Material index’ The same Is 
true of Curves and Surfaces. 


‘D (put) 


In EditMode, this Button indicates what 
index number applies to the selected 
items, t.e. which Material applies to the 
selected items. 


NEW (aut) 


Create a new index. The current Material _ 


is given an extra link. If a Material is not 
already available, a new Material is 
created. 


DELETE (put) 


Delete the current index. The link to the 
current Material is deleted. In the 

ObData, index numbers that are already 
In use are changed. 





















































SELECT [But] 


In EditMode, everything with the current 
index number ts selected. 


DESELECT (But) 


In EditMode, everything with the current 
index number is deselected. 


ASSIGN [But] 


In EditMode, the current index number is 
assigned to the selected faces. 


Where possible, the function of Blender 
tools and commands Is uniform 
throughout the application. In EditMode, 


© the select (AightMouse], MOVe (GKEY), rotate 


(RKEY], scale (SKEY) duplicate [SHIFT+D) and 
delete (xKEY) commands work in the same 
way as they do when working with 
Objects. 


See “3DWINDOW" and “EDITBUTTONS"” In the 
Reference section of this manual for a 
comprehensive overview of the tools and 
options available to you in Blend 



















































































































































































































































































CURVE AND SURFACE 


THE CURVE BLOSK 
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The Curve Object can contain an 
unlimited number of independent curves. 
With these curves you can create fluid, 
detailed procedural shapes. 

Each curve ts, in fact, nothing more than 
a series of vertices between which 
interpolation occurs. Depth [extrude] 
and beveling [the shape of the edges] are 
built-in facilities that are always simple 
to modify. 


Normally the Curve is 20. It ts displayed 
with the front and back filled in, with 
square faces for the sides and beveling. 
In EditMode, relocation in the Z direction 
is blocked. 

Curves recognize the ‘holes’ and the 
beveling direction themselves [toward 
the outside or the inside]. The only thing 
the user has to do is make sure that the 
curves do not overlap, because that 
makes ‘filling’ problematic. 


A Curve ts displayed with the 
transformations of an Object and an 
exterior determined by the Material. 
Here as well you can have multiple 
Materials. 





In addition, a Curve saves a separate 
texture space; this normalises the co- 
ordinates of the vertices. Normally the 
texture space ts identical to the 
boundbox of all the vertices. A user- 
specified texture space can be forced 
with the TKEY command (outside 
EditMode]. 


The following items are saved per Curve 
{ObData): 


- The links to Materials 

- Texture space 

- Extrude and beveling options 
- Type: 2D or 30 

- A list with curves. 


The following items are saved per curve 
{the sequence of vertices]: 


- Type: Bezier, Nurbs or Poly 
- Resolution and order 
- A Material Index number. 


A vertex has: 


- 3D coordinates 
- A weight, for Nurbs curves 
- A tilt, for 30 curves. 


teeters 




























































































Curve and surface | 09 J 







































































































































































Curves are extremely compact in the 
memory and in the file. The render faces 
are only generated at the time of 
rendering. Because this occurs 
procedurally, it is important to keep the 
quantity under control. 


Bezier curves are the most commonly 
used types for designing letters or 
logos. They are sub-divided into groups 
of 3 vertices: the handles. You can easily 
change the shape of a curve by moving 
or rotating handles. Blender 
distinguishes four types: 


- Free Handle [black]. This can be used 
any way you want. Hotkey: HKEY 
{toggles between Free and Aligned). 

- Aligned Handle [pink]. These handles 
always lie in a straight line. Hotkey: 
HKEY [toggles between Free and 
Aligned). 

- Vector Handle (green). Both parts of a 
handle always point to the previous 
handle or the next handle. Hotkey: 
UKEY. 

- Auto Handle (yellow). This handle has a 
completely automatic length and 
direction. Hotkey: SHIFT+H. 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Handles can be moved by first selecting 
the middle vertex with the RightMouse: 
this also selects the other two vertices. 
Now start Grab mode with AightMouse-hold- 


move. 


Handles can be rotated by selecting one 
of the vertices at the end of a handle; 
again, use the Grabber with AightMouse- 
hold-move. 


As soon as the handles are rotated the 
type is modified automatically: 


Auto Handle becomes Aligned. 
Vector Handle becomes Free. 


A separate resolution can be set for 


each Bezier curve — the number of points — 


generated between two points in the 
curve. 








Nurbs curves have a large set of 
variables, which allow you to create 
mathematically pure forms, but working 
with them requires more intuition: 


Knots. 
Nurbs curves have knots, a row of 
numbers that specify the precise curve. 
Two pre-sets are important for this. 
“UNIFORM” produces a uniform division, 
for closed curves. “ENDPOINT” sets the 
knots in such a way that the first and 
last vertexes are always included. 

Order 
The order is the ‘depth’ of the curve 
calculation. Order ‘I’ is a point, order ‘2’ 
is linear order ‘3’ is quadratic, etc. 
Always use order ‘5’ for Curve paths; 
this behaves fluidly under all 
circumstances, without bothersome 
discontinuities in the movement. 

Weight. 
Nurbs curves have a ‘weight’ per vertex; 
the extent to which a vertex 
participates in the interpolation. 


Just as with Beziers, the resolution can 
be set per curve. 
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If no interpolation is needed, you can use 
the "POLY" type. This has all the facilities, 
such as extrude and beveling. 


MODELING WITH CURVES 


A ‘primitive’ from the avo menu is always 
used as the starting point. By then 
selecting the ends of the curve, you can 
add vertices or handles to the curve 
With CTAL+LeftMouse. Another method for 
starting a new curve ts to duplicate one 
vertex or one handle from the curve with 
SHIFT+0. 














blender 








A curve becomes active if one of its 
vertices is selected with AightMouse. This 
causes the EditButtons to be re-drawn. 


Use the cke¥ command to make a curve 
cyclic, or to undo this action. Only 
cyclical curves can be rendered ‘filled’. 
Filling closed curves takes place 
completely automatically. Holes and 
direction of rotation are recognised 
automatically. Normally, Blender can fill 
dozens of curves real-time, but as with 
everything else, there are limits: it is 
advisable to split work in different 
Objects with the pkey (seParate]. 


If a Curve is assigned type "3D", vertices 
and handles can have each 3D 
coordinate. The automatic front and back 
filling is then turned off. 

As an extra option, an axis rotation 
(‘tilt’] can be specified per vertex. Use 
the TKEY for this. 

The “SD” option ts especially interesting 
for animation paths and for use with 
“BEVEL OBJECTS”. 


Blender attempts to create universal 
tools and commands wherever possible. 
In EditMode, select (fightMouse), Move [GKEY), 
rotate (RKEY), scale (SKEY) duplicate (SHIFT+0) 
or delete (xKe¥) all work as they do with 
Objects. 





The reference section for “3DWINDOW" 
and “EDITBUTTONS’ contains a complete 
description of all the available tools and 
options. 


BEVELING 


Two pre-sets are included in the 
EditButtons to realise depth and 
beveling. 








Ex ({NumBut} 


The depth of the extrude. 


EXT2 [NumBut] 


The depth of the standard bevel: a 
slanted rounding of the edges. 


BEVRES@L (NumBut] 


The resolution of the standard bevel: the 
bevel ultimately becomes a quarter 
circle. 
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It is much more interesting if you use 
another Curve to form a ‘bevel Object’: 


BEVOB (TextBut] 


Enter the name of the other Curve Object 
here. For each interpolated point on the 
curve, the ‘bevel Object’ is extruded and 
rotated. 

With this method, you create the rails of 
a roller coaster with a 3D curve as the 
basis and two small squares as bevels. 
Fill in the "RESCLU” values of both Curves 
carefully, as this beveling can generate 
many faces. 


If the bevels are rendered smoothly, the 
type of Bezier handle on the curve Is 
automatically taken into account. Free 
handles and Vector handles will always 
create an ‘hard’ edge past which ts not 
rendered smoothly. This effect can only 
be seen when rendering, not in the 
30Window. 
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Surfaces are actually an extension of 
Nurbs Curves. In Blender they are a 
separate ObData type. 

Whereas a curve only produces one- 
dimensional interpolation, Surfaces have 
a second extra dimension, called the U 
and V directions. These allow you to 
create curved surfaces; a two- 
dimensional network of vertices defines 





















































Blender has no tools for creating holes 
and for melting surfaces, for example. 
This omission will be corrected in future 
versions. 


Just as with other ObData, a Surface is 


) displayed with the transformations of an 


Object and an exterior determined by the 
Material. Here, as well, you can have 
more than one Material. 


The following items are saved per 
Surface (ObData): 


The links to Materials 
Texture space 
The list of surfaces. 


_ The following items are saved per 


surface (vertices network): 


The dimensions in U and U [in numbers 
of vertices] 


Resolution and order (U and V 
independent] 
A Material Index number 


coe the form for this. 


Use Surfaces to create and reuise fluid 
i curved surfaces. They can be cyclical in 
both directions, allowing you to easily 
create a ‘donut’ shape. 

nw Surfaces can also be drawn as ‘solids’ in 
= EditMode (zbuffered, with OpenGL 

ms, lighting}. This makes working with 
surfaces quite easy. 


A vertex has: 





A 30 coordinate 
A weight 









One disadvantage of Surfaces in Blender 

is that the tools provided are somewhat 
= basic in nature, certainly when compared 

to Blender’s big brothers and sisters. | 






















































































































































































































































































































































































MODELING WITH SURFACES 


You can take a ‘primitive’ from the ADD 
menu as a starting point, or duplicate a 
single point from an existing surface 
with SHIFT+D. 

Nurbs curves are also a normal part of a 
Surface; they can be processed and 
drawn as described above. 


Create a surface by extruding an entire 
curve (EKEY)]. Each edge of a surface can 
then be extruded any way you wish to 
form the model. Use CKEY to make the U 
or V direction cyclic. It is important to 
set the ‘knots’ to “UNIFORM” or 
"ENDPOINT" with one of the pre-sets from 








| blender 























A surface becomes active if | of its 
vertices Is selected with fAightMouse. This 
causes the EditButtons to be re-drawn. 


When working with surfaces, it is handy 
to always work on a complete column or 
row of vertices. Blender provides a 
selection toal for this: sHiFt+A, “SELECT 
ROW". Starting from the last selected 
vertex, a complete row of vertices Is 


extend selected in the ‘U’ or ‘VU’ direction. 


Choose Select Row again with the same 
vertex and you toggle between the ‘U’ of 
‘UV’ selection. 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































To create pure circles, globes or 
cylinders, you must set the weights of 
the vertices. The example shows this for 
a globe. Three standard numbers are 
included as pre-sets in the EditButtons. 





Read the weight of a vertex with the NKeEY. 


A complete overview of all the tools and 
options is contained in the Reference 
material for "S3DWINDQW" and 
“EDITBUTTONS". 


ASSIGNING MATERIALS 


As a default, curves and surfaces use 
the first Material. They have an index 
number of ‘I’. To be able to use additional 
Materials, use the options in the 
EditButtons. 
















































































You cannot assign parts of curves or 
parts of bevels a different Material. You 
can only do this for a Mesh; to do this, 
exit EditMode and convert the Object 
with CTAL+C. 





aE 
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THE FONT BLOSK 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Font Objects allow you to type and 
render text in 3D. Blender reads every 
type of “ADOBE TYPE" farmat Vector Font 
with no problem. 






































By default the Font Is 2D. It can be 
displayed as a Curve, with a filled front 
and back, and with square faces for the 
sides and beveling. In fact, a Font block 
is a ‘type of’ Curve. Use the convert 
option ctrl+c to edit a Font Object as a 
Curve. 


A Font is displayed with the 
transformations of an Object and an 
exterior determined by the Material. 
Here you can only use | Material. In 
addition, a Font saves a separate 
texture area; this normalises the 
coordinates of the vertices. Normally the 
texture space is identical to the 
boundbox of the text. A texture space 
specified by the user can be forced with 
the Tkey command [outside EditMode]. 
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=p 


The EditButtons contain the settings for 
outlining, spacing and interlining the 
text. 

Fill in a name for the Curve Object in the 
button EditButtons>TextOnCurve and the 
line along which the text is placed will be 
formed. 


Many special characters are, in fact, a 
combination of two other characters, e.g. 
the letters with accents. These can be 
called by first pressing ALT+BACKSPACE, and 
then pressing the desired combination. 

















































































































Example: 

ALT+BACKSPACE, AKEY, TILDE: 
Normally, a Font Object begins with the ALT+BACKSPACE, AKEY. ACCENT: a 
word "TEXT" This can be deleted simply : : ? 3 
set ALT+BACKSPACE, EKEY, QUOTE: & 
n EditMode, this Object only reacts to ALT+BACKSPACE, OKEY, SLASH: o 


text input. Nearly all of the hotkeys are 
disabled. 

The cursor can be moved with the 
arrowkeys. Use SHIFT+arrowkeys to move the 
cursor to the end of the lines or to the 
beginning or end of the text. 


This list 1s too long and too 
uninteresting to include in its entirety. 

















Complete ASCII files can also be added to 
a Text Object. Save this file as 
“ "/TMP/.CUTBUFFER" and press ALT+U. 


ALT+BACKSPACE, AKEY, OKEY: 
With SHIFT+BACKSPACE. 
i 


Nearly all ‘special’ characters are 
available. A summary of these characters 
follows: 


ALT+c: copyright 

ALT+f Dutch Florin 

ALT+g: degrees 

ALT+I: Brittish Pound 

ALT+r° Registered trademark 
ALT+s: German S 

ALT+x: Multiply symbol 

ALT+y: Japanese Yen 
ALT+DOTKEY: a circle 

ALT+I: a small | 

ALT+2: a small 2 

ALT+3: a small 3 

ALT+%: promillage 

ALT+?° Spanish question mark 
ALT+!: Spanish exclamation mark 
ALT+>: a double >> 
ALT+<: a double << 
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THE LATTICE BLOCK MODELING WITH LATTICES 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The Lattice ObData consists of a three- 
dimensional grid of vertices. If the 
vertices are moved from their regular 
positions, this causes a deformation of 
the Child Objects. 

Lattices only affect Meshes, Surfaces 
and Particles, and can be used to give 
them a ‘Nurbs-like’ flexibility. 

A Lattice does not affect the texture 
coordinates of a Mesh or Surface. 



























A Lattice always begins as a 2*e*e grid 
of vertices. Use the EditButtonsU,U,W 
settings to specify the desired 
resolution. 

Then the Lattice can be deformed in 
EditMode. If there is a Child Object, the 
deformation is continually displayed and 
modified. 

Changing the U,V,W values of a Lattice 
returns it to a uniform starting position. 


Lattices can be used as a modeling tool. 
They also allow you to make the 
deformation permanent. Use the suirt- 
CTAL+A Command. A menu asks: “APPLY 
LATTICE DEFORM?”. The Lattice deformation 
remains in effect and now works double. 
So, generally, after ‘Applying’, the 
Lattice ts unlinked with aLtsp. 


You can create interesting animations by 
moving Child Objects within a Lattice. 
Lattices deform not only the vertices, 
but the movement, as well. You can 
create a stream of arrows, for example, 
that fluidly curve through a Lattice ula a 
given path. 





The reference section for “3DWINDOW" 
and “EDITBUTTONS’ contains a complete 
overview of all the available tools and 


val options. 
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D SKELETONS 





THEIKABLEOK  =——s—s—s—i_sw 


Each |ka block consists of a single chain 
of vertices and limbs. The position of the 
= Chain is determined by the starting 
position and by moving the end — the 
‘effector’. This makes articulated 
: expression possible, such as arms and 
legs. 
An lka is further displayed with the 
transformations of an Object. These can 
only be applied by switching the Ika with 
TABKEY. 


In actuality, the chain ts 20, all limbs 

must always lie in the same plane. If the 

effector moves outside this plane, the 

Object is rotated around the ¥ axis. 

= Thus, choosing the correct position for 
the axis is absolutely essential for a 
stable Ika system. 












Different Ika [and Empty) Objects can be 
grouped in a Skeleton. This enables you 
to assign advanced deformations to Child | 
Objects. Different Ikas can be linked to one 
) another in a hierarchy. Here it 1s 

/ Important that the basis of the Ika never 
#) causes movement; only the limbs and the 
©) effector cause movement. A basis can 
position. receive movement, as the Child of other 
eget BD ocnieeaices 

ANietaniimae: : pecify whether the basis 
' or the effector will affect the Child. A 

" series of menus shows all of the options 
» for the ‘parenting’ of lkas. 


An Ika ObData block saves: 


A starting position. The chain has a 
‘memory” it can always return to this 





A list of vertices. 








A Skeleton saves: 








The list of all Ikas and Empty Objects 
Involved. 


A Limb saves: 















A weight that indicates how free the 
movement is in comparison to other 
Limbs. 

A transformation matrix for Child 
Objects. 


va 


Ikas in Blender are still at an early stage 
of development. In particular the ability 
to apply constraints still has to be 
developed. 





















— eee me = 
First a simple example. We create an Ika, 


and parent an ‘Empty’ to the Ika basis. 


WORKING WITHIKAS its 


Direct after the ADD command, ‘drawing’ 
mode Is started. The Limbs can now be 
drawn with LeftMouse. Press MiddleMouse for 
the last limb or press esc to terminate 
drawing. 

A selected Ika works in Grab mode 
Immediately as an articulated chain. This 
can be turned off with tas. Now you can 
simply move or rotate the Ikas. 













allD’ 


om eo oom mem 












































SHIFT+A, select “IKA’ 
Click three times with the LeftMouse to 
draw the chain. Then press ESC. 
SHIFT+A, select “EMPTY” 

Select the Ika with Border Select 
(BKEY]. The Empty remains active. 
CTAL+P “MAKE PARENT” 

If an |ka becomes a Child, a PupMenu 
always asks: "OK2 EFFECTOR AS CHILD” In 
this case, press ESC. 


Now move just the Empty to see the 
effect. Compare this with the effect of 
only moving the Ika. In fact, you have now 
created a chain with two effectors. 











| blender 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- Now we place a second Empty alongside 
the Ika (SHIFT+A]. 

- We select the Ika with 
SHIFT+RightMouse. This selects both of 
them, with the Ika active. 

- CTAL+P now offers three options. 
Select: “USE VERTEX’. 

- A button pops up, and the vertex 
numbers are indicated with the Ika. 

- Select ‘3’ from the button. 


Now move the Ika. We see that the 
effector only gives the translation to 
the Empty. However, Objects that are 
parented to a /imb get a complete 
transformation. 


The manner in which the Emptys affect 
the Ika in this example is identical to the 
way lkas affect each other. 


_—— —--—— 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Now we will create a four-legged ‘spider’. 
This examples clearly shows the role of 
the Ika axis on stability. 


























- We start, in front view (PADI) with a 
single leg. 

- We set the “Axis” as an extra drawing 
mode in Editbuttons. 

- We now see that the ¥ axis stands 
perpendicular to the first limb. We can 
see how much influence this has tn the 
side view (PAD_3]. Move the Ika just a 
bit there (GKEY, ESC.). 

- Back in front view we rotate the Ika 
axis 90 degrees to the right, so that 
the ¥ axis points as if it were an 
extention of the first limb. This can be 
done with Rotate [AKEY). 



















































































ika and skeletons 





















































































































































109 











- Go back to the side view and test the 
ee Ika. This makes a difference! By 
specifying the axis rotation, we define 
how much freedom we give the effector. 
By placing this as far as possible from 

























Using the previous example, we can 
parent a tube to each Limb to create a 
robot-like creature. 

It is much more interesting to use the 


Make the Ika [with the skeleton) the 
Parent of the Mesh ([cTAL+P], and select the | 
option “USE SKELETON” é 
You are now finished. Test your creation 








the 7 axis, it has a minimum influence 
= On the ika's axis rotatian Ikas to distort a single Mesh, which by moving the legs or by moving the 
(eo to top view (PAD oe creates a sort of ‘skin’ over the Empty. : 
= temporarily turn off the Ika with SKGIENnN, | a 
TABKEY. 


- Now we can rotate the leg a bit and To do this, we select the Empty and all 


duplicate and rotate three other legs four Ikas. We make sure that one of the 
(SHIFT+0] Ikas Is active and then press cral+k (Make 
— } skeleton]. The colour of the active lka 


- In the middle, between the Ika axes, we 
changes; this indicates that it saves the 


= place an Empty. We parent these to all : ? : 
four legs. Do not choose “EFFECTOR AS skeleton’ information. Emptys can be ge 
=a CHILD" added to a skeleton to make it more be 
= - Activate the lkas again with TABKEY. stable and to function as a grasping 
ane - Select the Empty with AightMouse and eta 
meve ie Voila! Each lka can only have | skeleton, but 
ty can be used more than once tn the 


skeletons of other Ikas. 

Now construct a horrible monster with a 
= Mesh and place it directly over the 

skeleton. 









































1 Wo) MN: tal Mina 
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THE METABALL BLOSK ; 


MetaBalls consist of spherical elements 
that can operate on each other's shape. 
You can only create round and fluid, 
‘mercurial’ or ‘clay-like’ forms that exist 
procedurally. Use MetaBalls for special 
effects or as basis for modelling. 


In fact, MetaBalls are nothing more than 
mathematical formulas that perform 
logical operations on one another (AND, 
OR), and that can be added and 
subtracted. This method Is also called 
CSG, Constructive Solid Geometry. Cubes, 
cylinders, bullets, and surfaces of 
revolution can also be created, in 
addition to balls. 

Because of its mathematical nature, CSG 
can be displayed well, and relatively 
quickly, with Ray Tracing. This is much 
too slow for interactive displays. Thus 
polygonize routines were developed. The 
complete CSG area is then divided into a 
3D grid, and for each edge in the grida 
calculation is made whether - and 
precisely where - the formula has a 
turning point; a ‘vertex’ for the 
polygonize is created there. 


The available quantity of CSG primitives 
and tools in Blender is limited. This is a 
point of attention for future Blender 
versions. The basis is already there; and 
it is outstandingly implemented. 


Unfortunately Blender ha le need for 
modelling systems thatfare good far Ray 








Tracing. However, it 1s still fun to play 
with... 


A MetaBall is displayed with the 
transformations of an Object and an 
exterior determined by the Material. Only 
one Material can be used here. 

In addition, MetaBall saves a separate 
texture area; this normalises the 
coordinates of the vertices. Normally the 
texture area is identical to the boundbox 
of all vertices. The user can force a 
texture area with the TKEY command 
{outside EditMode}. 


The following items are displayed per 
MetaBall (ObData): 


- The link to Material. 

- Jexture area. 

- The resolution of the polygonize. 
- A list with CSG elements. 


The following items are saved per CSG 
element: 


- Size and location 
- Type: Sphere or Tube 
- The ‘stiffness’. 


MetaBalls are extremely compact in 
memory and in the file. The requisite 
faces are only generated upon rendering. 
This can take a great deal of calculation 
time and memory. 
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In EditMode you can move and scale the 
balls or rounded tubes as you wish. This 
is the best way to construct static - not 
animated - forms. 

MetaBalls can also influence each other 
outside EditMode. Now you have much 
more freedom in which to work; the balls 
can now rotate or move; they get every 
transformation of the Parents’ Objects. 
This method requires more calculation 
time and is thus somewhat slower. 


The following rules describe the relation 
between MetaBall Objects: 


- All MetaBall Objects with the same 
‘family’ name [the name without the 
number] influence each other. For 
example “Ball” “Ball.001", “Ball.00e2”, 
“Ball.l35". Note here that we are not 
talking about the name of the MetaBall 
ObData block. 

The Object with the family name’ 
without a number determines the basis, 
the resolution and the transformation 
of the polygonize. It also has the 
Material and texture area. 












































































































































































































































































































































































































































































































































To be able to display animated MetaBalls 
‘stably’ it is thus important to determine 
what Object forms the basis. If the basis 
moves and the rest remains still, you will 
see the polygonized faces move ‘through’ 
the balls. 


The “THRESHHELD" in EditButtons is an 
important setting for MetaBalls. You can 
make the entire system more fluid less 
detailed or harder using this option. 
The resolution of poygonize Is also 
specified in EditButtons. This is the big 


memory consumer’ however it is released pe 


immediately after polygonize. It works 
efficiently and faster if you work with 
multiple, more compact ‘families’ of balls. 
Because it is slow, the polygonize is not 
immediately recalculated for each 
change. It is always recalculated after a 
Grab, Rotate or Size command. 


The Reference part of “3DWindow” and 
“EditButtons” contains a complete 

overview of all the available tools and 
options. 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Blender always renders from the active 
Camera. You can have an unlimited 
number of Cameras, but only the Camera 

















blender 


you activate with CTAL+PAD_O determines 
the display. 

Blender has a right-hand axis system. 
For a Camera display this means that the 
Y axis is up, the ¥ axis runs horizontal 
and and you look in the direction of the 
negative Z axis. 


Each Object in Blender can act as a 
camera (with CTAL+PAD_O], but only a 
Camera block provides settings for the 
lens and clipping. The Spot Lamp is an 
exception to this. Now the “SPOTSIZE” and 
shadow buffer limits are correctly 
displayed. Use this to precisely align a 
shadow Lamp and to adjust it. 

The command ALT+PAD_O always return 
you to the last Camera Object used. 


Each 3DWindow can have its ‘own’ camera, 
apart from that of the Scene. This 
camera 1s not rendered. 

Use the ‘lock’ IconBut in the 3Dheader for 
this. If it is OFF, the active camera and 
layer data of the 3DWindow are no longer 
linked to the Scene. 

The LocalView option of a 3DWindow can 
also have its own - and thus temporary - 
camera. 


fictive camera's offer a number of extra 
options for transformations in the 
30Window. These only work in camera 
view: NUMPAD_O. 


- Grab mode: now there is horizontal and 
vertical translation, from the point of 
view of the camera. Use the 
MiddleMouse toggle to zoom in and out. 

- Rotate mode: this allows you to align 
the camera with the MiddleMouse 
toggle. 

- Fly mode: (SHIFT+F]. The mouse cursor 
jumps to the middle of the window. The 
operation ts as follows: 

- Mouse cursor movement determines 
the view direction 

- LeftMouse click [repeated] fly faster 

- MiddleMouse click [repeated] fly 
slower 

- LeftMouse+MiddleMouse: sets speed 
to zero. 

- CTRL: translation down [negative Z) 

- ALT: translation up [positive Z] 

- ESC: Camera back to the starting 
position; terminate Fly Mode. 

- SPACEKEY: Leave Camera in this 
position. Terminate Fly Mode. 

(Avoid looking straight up or down. This 

causes Irritating turbulence.] 
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Part 5 & 


Animation with objects 
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KEYS AND CURVES 
Two methods are normally used in 
moving. 


- KEY FRAMES. 


time units [frames]. An animation is 
created by moving an object through 
work with clearly visualised units. The 


and can change already created 
positions or move them tn time. 





animation software to start a 3D object 


Complete positions are saved for certain 


them interpolated fluidly. The advantage 
of this principle is that it allows you to 


animator works from position to position 


blender 








- MOTION CURVES. 


Curves can be drawn for each XYZ 
component for location, rotation and 
size. These, in fact, form the graphs for 
the movement, with time set out 
horizontally and the value set out 
vertically. The advantage of this system 
is that you have precise control over 
the results of the movement. 


Both systems are completely integrated 
in Blender: in the “Ipo”. 

Fundamentally, the lpo system consists of 
the standard motion curves. A simple 
press of a button changes the Ipo to a 
key system, without conversion and with 
no change in the results. The user can 
work any way he wishes with the keys 
and switch to motion curves and back 
again - whatever produces the best 
result or satisfies the user's 
preferences. 


This chapter first describes the basic 
principles of the Ipo block and working 
with motion curves. We close with the 
"IPOKEY” system. 


ro 


IP° BLOCK 


The Ipo block in Blender is universal. It 
makes no difference whether an Object’s 
movement is controlled or the Materials 
settings. If you once learn to work with 
Object Ipos, how you work with other 
Ipos is obvious. 

Blender does distinguish between 
different types of Ipos. This only has to 
do with the type of blocks on which Ipos 
can work. It is better not to link Object 
Ipos to a Material! The user does not 
need to think about this; the interface 
keeps track of it automatically. 


Every type of Ipo block has a fixed 
number of available channels. These have 
a name (Lock, SizeZ, enz.) which indicates 
how they can be applied. When you add an 
IpoCuruve to a channel, animation starts 
up immediately. At your discretion, and 
there are separate channels for this, a 
curve can be linked directly to a value 
or can only affect a difference from this. 
The latter enables you to move an Object 
as usual with the Grabber, while the 
actual location is determined by 
IpoCurues relative to it. 
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The Blender interface offers extensive 
options for copying Ipos, linking Ipos to 
more than one Object (one Ipo can 
animate multiple Objects.], or deleting Ipo 
links. The IpoWindow Reference section 
gives a detailed description of this. This 
chapter is restricted to the options for 
application. 


MAKING IP°S IN THE 3DWINDOW 


The most simple method for 
creating an Object Ipo is 
with the Ike¥, “INSERT KEY”, 














ee command in the 30Window. A 
LocRot PuoM 4 F 
[LocRotSize) PUPMenu provides a wide 
Layer selection of options. We will 








Avail | select the topmost option: 

“Loc” Now the current 
ocation, 4-7-2, is saved. Everything 
takes place automatically: 








- If there is no Ipo block, a new one is 
created and linked to the Object. 

- If there are no IpoCurves in the 
channels “LOCX" “LOCY" and “LOCZ", 
these are created. 

- Vertices are then added in the 
IpoCurves with the exact values of the 
Object location. 


We go 30 frames further (3 x UPARROW] 
and move the Object. Again we use IkKeY 
and immediately press enter. The new 
position is inserted in the IpoCurves. 































































































































































































































































































































































































































































































We can see this by slowly paging back 
through the frames (LertArRow). The Object 
moves between the two positions. 














In this way, you can create the animation 
by paging through the frames, position 
by position. Note that the location of the 
Object is directly linked to the curves. 
When you change frames, the Ipos are 
always re-evaluated and reapplied. You 
can freely move the Object within the 
same frame, but since you have changed 
frame, the Object jumps’ to the position 
determined by the Ipo. 


The rotation and size of the Object are 
completely free in this example. They can 
be changed or animated with the “INSERT 
KEY" 


THE IPOWINDOW » 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Now we want to see exactly what 
happened. The first Screen for this 1s 
initialised in the standard Blender start- 
up file. Activate this Screen with 
(ALT-)CTAL+LEFTARROW. 









































































































































































































































































































































At the right we see the IpoWindow 
displayed. This shows all the IpoCurves 
and shows the channels used and those 
available. You can zoom in on the 
IpoWindow and translate, just as 
everywhere else in Blender with (ctrL+] 
MiddleMouse. 














In addition to the standard channels, you 
have the ‘delta’ options, such as “DLOcx” 
These channels allow you to assign a 
relative change. This option is primarily 
used to control multiple Objects with the 
same Ipo. 

The ‘delta’ channels make It also possible ) 
to work in animation ‘layers’ You can 
achieve subtle effects this way without 
having to draw complicated curves. 


Each curve can be selected individually: 
with AightMouse. In addition, the Grabber 
and Size modes operate here just as in 
the 30Window. 

By selecting all curves (akey] and moving 
them to the right (ckev], you move the 
complete animation in time. 
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BEZIERS 


Each curve can be placed in EditMode 
individually, or you can do it collectively. 
Select the curves and press TAB. Now the 
individual vertices and handles of the 
curve are displayed. The Bezier handles 
are coded, just like the Curve Object: 


Free Handle [black]. This can be used 
any way you wish. Hotkey: HKEY 
(switches between Free and Aligned). 
Aligned Handle [pink]. This arranges all 
the handles in a straight line. Hotkey: 
HKEY (toggles between Free and 
Aligned]. 
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Vector Handle [green]. Both parts of a 
handle always point to the previous or 
next handle. Hotkey: VKEY. 

- Auto Handle [yellow]. This handle has a 
completely automatic length and 
direction. Hotkey: SHIFT+H. 


Handles can be moved by first selecting 
the middle vertex with AightMouse; this 
selects the other two vertices as well. 
Then immediately start Grab mode with 
RightMouse-hald-move, 

Handles can be rotated by selecting of 
one of the vertices at the end of a 
handle. Then use the Grabber again with 
RightMouse-hold-mouve. 


As soon as handles are rotated, the type 
is changed automatically: 


- Auto Handle becomes Aligned. 
- Vector Handle becomes Free. 


“AUTO” handles are placed in a curve by 
default. The first and last Auto handles 
always move horizontally, which creates 
a fluid interpolation. 


IPOECURVES 


The IpoCurves have en important feature 
that distinguishes them from normal 
curves; it is impossible to place more 
than one curve segment horizontally. 


_ 











Loops and circles in an Ipo are senseless 
and ambiguous; an Ipo can only have | 
value at a time. This is automatically 
detected in the IpoWindow. 

By moving part of the IpoCurve 
horizontally, you see that the selected 
vertices move ‘through’ the curve. This 
allows you to duplicate parts of a curve 
{shiFt+0) and to move them to another time 
frame. 


It is also important to specify how an 
IpoCurve must be read outside the curve 
itself. There are three options for this in 
the |IpoHeader. 





EXTEND MODE CONSTANT 


{IconBut) 


The ends of selected IpoCurves are 
continuously (=horizontally} 
extrapolated. 


EXTEND M@DE DIRECTION 
{lconBut) 


The ends of the selected IpoCurves 
continue in the direction in which they 
ended. 


EXTEND M@&DE CYCLIC 
{IconBut) 


The complete width of the IpoCurve is 
repeated cyclically. 
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In addition to Beziers, there are two 
other possible types for IpoCurves. Use 
the Tkev comand to select them. A 
PupMenu asks what type the selected 
IpoCurves must be: 


- "CONSTANT" after each vertex of the 
curve, this value remains constant. No 
interpolation takes place. 

- "LINEAR"; linear interpolation occurs 
between the vertices. 

- "BEZIER": the standard fluid 
interpolation. 


DRAW IPOCURVES 


The IpoCurves can also be drawn ‘by 
hand’. Use the ctaL+LeftMouse command. Here 
are the rules: 


- There 1s no Ipo block yet (in this 
window] and one channel ts selected: a 
new new IpoBlock 1s created along with 
the first IpoCurve with one vertex. 

- There ts already an Ipo block, and a 
channel is selected without an 
|poCurve: a new IpoCurve with one 
vertex is added 

- Otherwise only a new point is added to 
the selected IpoCurve. 

- This ts not possible if multiple 
IpoCurves are selected or in EditMode. 


This is the best method for specifying 
axis rotations quickly. Select the Object. 
In the IpoWindow, press one of the "ROT" 
channels and use CTAL+LeftMouse to insert 
two points. If the axis rotation must be 
continuous, you must use the button 
|poHeader->"Extend mode Directional’. 


























































































































































































































































































































































































































































































































































































































One disadvantage of working with motion 
curves Is that the freedom of 
transformations is limited. You can work 
quite intuitively with motion curves, but 
only if this can be processed on an XYZ 
basis. For a location, this is outstanding, 
but for a size and rotation there are 
better mathematical descriptions 
available: matrices (3*3 numbers] for 
size and quaternions [4 numbers] for 
rotation. These could also have been 
processed in the channels, but this can 
quite easily lead to confusing and 
mathematically complicated situations. 


Limiting the ‘size’ to the three numbers 
XYZ 1s obvious, but this limits it to a 
rectangular distortion. A diagonal 
scaling such as ‘shearing’ Is impossible. 
This can be solved simply by working in 


hierarchies. A non-uniform scaled Parent 


will influence the rotation of a Child as a 
‘shear’ 


The limitation of the three number XYZ 
rotation is less intuitive. This so-called 
Euler rotation is not uniform — the same 


rotation can be expressed with different 


numbers — and has the bothersome 

effect that it is not possible to rotate 
from any given position to another the 
famous gimbal lock. 
























































































































































While working with different rotation 
keys, the user may suddenly be 
confronted with quite unexpected 
interpolations, or it may turn out to be 
impossible to force a particular axis 
rotation when making manual changes. 
Here, as well, a better solution is to 
work with a hierarchy. A Parent will 
always assign the specified axis rotation 
to the Child. 

{It is handy to know that the XK, ¥ and Z 
rotations are calculated one after the 
other The curve that affects the “ROTX’ 
channel, always determines the X axis 
rotation). 

Luckily Blender calculates everything 
Internally with matrices and quaternions. 
Hierarchies thus work normally and the 
Rotate mode does what you would expect. 
Only the Ipos are a limitation here, but in 
this case the ease of use prevails above 
the not very intuitive mathematical 
purity. 





































































































































IPOKEVSo Ce a ce 


i The easiest way to work with motion 
curues Is to convert them to IpoKeys. We 
return to the situation in the previous 
example: we have specified two positions 
in a Object Ipo in frame | and frame 31 

® with "INSERT KEY” At the right of the 
screen, you can see an IpoWindow. We 
set the current frame to el. 
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Press kKKEY while the mouse cursor Is In 
the 30Window. Two things happen now: 


- The IpoWindow switches to Ipokey mode. 


- The selected Object is assigned the 
“DRAWKEY" option. 


The two actions each have separate 
meanings. 


- The IpoWindow now draws vertical lines 
through all the vertices of all the 
visible IpoCurves. Vertices with the 
same ‘frame’ value are linked to the 
vertical lines. The vertical lines [the 















































“IPOKEYS") can be selected, moved or 
duplicated, just like the vertices in 
EditMode. You can translate the 
IlpoKeys only horizontally. 

- The position of the Object for each 
Ipokey is drawn in the 3DWindow. 


In addition to now being able to visualise 
the key positions of the Object, you can 
also modify them in the 30Window. In this 
example, use the Grab mode on the Object 
to change the selected Ipokeys. 
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Below ere a number of instructions for 
utilising the full power of the system: 


- You can only use the Aightmouse to 
select IpoKeys in the IpoWindow. Border 
select and extend select are also 
enabled here. Select all Ipokeys to 
transform the complete animation 
system in the 30Window. 


1 


The ‘Insert Key’ always affects all 
selected Objects. The IpoKeys for 
multiple Objects can also be 
transformed simultaneously in the 
30Window. 


Use the SHIFT+k command: “SHOW AND 
SELECT ALL KEYS" to transform complete 
animations of a group of Objects all at 
once. 


Use the PAGEUP and PAGEDOWN commands 
to select subsequent keys in the 
3D0Window. 


You can create IpoKeys with each 
arrangement of channels. By 
consciously exluding certain channels, 
you can force a situation in which 
changes to key positions in 3DWindow 
can only be made to the values 
specified by the visible channels. For 
example: with only the channel “LOcx" 
selected, the keys can only be moved In 
the & direction. 


























































































































































































































































































































































































































Each Ipokey consists of the vertices 
that have exactly the same frame 
value. If vertices are moved manually, 
this can result in large numbers of 
keys, each of which only have one 
curve. In that case, use the JKEY 
(“JQIN") command to combine selected 
IpoKeys. 


It 1s also possible to assign selected 
IpoKeys vertices for all the visible 
curves: use IKEY in the IpoWindow and 
choose “SELECTED KEYS” 























The Drawkey option and the Ipokey 
mode can be switched on and off 
independently. Use the button 
EditButtons>Drawkey to switch off 
this option or Object. You can switch 
Ipokey mode on and off yourself with 
KKEY in the IpoWindow. 
Only KKEY in the 30Window turns on/off 
both the DrawKey and Ipokey mode. 
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VEATES 


THE KEY BLOCK 
VertexKeys, which should not be 
confused with “OBJECT KEYS" the 
specified positions of Objects, can also 
be created in Blender’ VertexKeys are 
the specified positions of vertices in 
ObData. Since this can involve thousands 
of vertices, separate motion curves are 
not created for each vertex, but the 
traditional Key position system is used 
instead. A single IpoCurve is used to 
determine how interpolation is performed 
and the times at which a VertexKey can 
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VertexKeys are part of ObData, not of an 
Object. When duplicating ObData, the 
associated VertexkKey block is also 
copied. It is not possible to permit 
multiple users to use VertexKeys in 
Blender, since it would not be very 
practical. 


The Key block is also universal and 
understands the distinction between a 
Mesh, Curve or Lattice. Their interface 
and use are therefore identical. Working 
with Mesh VertexKeys Is explained in 
detail in this section, which also 
contains a number of brief comments on 
the other ObUata. 


The first VertexKey position created, is 
always the reference Key. 


This key defines the texture coordinates. 


Only with this Key active the faces and 
curves or the number of vertices can be 
changed. 

It is allowed to assign other Keys a 
different number of vertices. The Key 
system automatically interpolates this. 


MESH VERTEXKEYS 


Creating VertexKeys in Blender is very 
simple, but the fact that the system is 
very sensitive in terms of its 
configuration, can cause a number of 
‘invisible’ things to happen. The following 
rule must therefore be taken into 
consideration: 


- As soon as a VertexKey position is 
inserted it is immediately active. All 
subsequent changes In the Mesh are 
linked to this Key position. It ts 
therefore important that the Key 
position is added before editing begins. 


A practical example ts given below. 

When working with VertexKeys, it is very 
handy to have an IpoWindow open. Use the 
first Screen from the standard Blender 
file, for example. In the Ipolindow, we 
must then specify that we want to see 
the VertexKeys. Do this using the Icon 
button with the vertex square. 

Go to the 30Window with the mouse 
cursor and press IKEY. With a Mesh 
Object active, this key gives us the 
“INSERT KEY" menu with the “MESH” option 
at the bottom. 

As soon as this has been selected, a 
Yellow horizontal line is drawn tn the 
IpoWindow. This is the first key and thus 
the reference Key. An IpoCurve Is also 
created. 
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Go a few frames further and again select: 
IKEY, ENTER (In the 3DWindow). The second 
Key is drawn as a light blue line. This is a 
normal Key: this key and all subsequent 
Keys affect only the vertex information. 
Press Tap for EditMode and translate one 
of the vertices in the Mesh. Then browse 
a few frames back: nothing happens! As 
long as we are in EditMode, other 
VertexKeys are not applied. What you see 
in EditMode is always the active 
VertexKey. 

Leave EditMode and browse through the 
frames again. We now see the effect of 
the Vertexkey system. 


VertexKeys can only be selected in the 
IpoWindow. We always do this out of 
EditMode: the ‘contents’ of the VertexKey 
are now temporarily displayed in the 
Mesh. We can edit the specified Key by 
starting Editmode. 





There are three methods for working 

































































































































































































































































































































































with Vertex Keys: 


|. The ‘performance animation’ method. 




































































This method works entirely in EditMode, 
chronologically from position to 
position. 

Insert Key. The reference Is specified. 
A few frames further’ Insert Key. Edit 
the Mesh for the second position. 

A few frames further: Insert Key. Edit 
the Mesh for the third position. 








Etc. 






































2. The ‘editing’ method. 
We first insert all of the required Keys, 
unless we have already created the 
Keys using the method described above. 
Blender Is not in EditMode. 

Select a Key. Now start EditMode, 
change the Mesh and leave EditMode. 
Select a Key. Start EditMode, change 
the Mesh and leave EditMode. 

Etc: 

3. The ‘insert’ method 
Whether or not there are already Keys 
and whether or not we are in EditMode 
does not matter in this method. 

Go to the frame in which the new Key 
must be inserted. 


Insert Key. 
Go to a new frame, Insert Key. 
Ete, 


While in EditMode, the Keys cannot be 

switched. If the user attempts to do so, 
a menu appears: “COPY KEY” This method 
can be used to copy the current key to 
the newly selected Key. 


























Both the IpoCurve and the VertexKey 
lines are drawn in the IpoWindow. They 
can be separately selected with 
RightMouse. Since it would otherwise be too 
difficult working with them, selection of 
_ the Key lines are switched off when the 


curve ts in EditMode. 

The channel button can be used to 
temporarily hide the curve [SHIFT+LeftMouse 
on “SPEED"] to make it easier to select 
Keys. 


The Key lines in the IpoWindow can be 
placed at any vertical position. Select 
the line and use Grab mode to do this. 
The IpoCurve can also be processed here 
in the same way as described in the 
previous section. Instead of a ‘value’ 
however the curve determines the 
interpolation between the Keys, e.g. a 
sine curve can be used to create a 
cyclical animation. 


















































































































































































































































- Key positions are always added with 
IKEY, even if they are located at the 
same vertical position. Use this to copy 
positions when inserting. Two key lines 
at the same position can also be used 
to change the effect of the 
interpolation. 






































- lf no Keys are selected, EditMode can 
be invoked as usual. However, when you 
leave EditMode, all changes are undone. 
Insert the Key in EditMode in this case. 

















With a Key line selected, three 
interpolation types can be specified. 
Press TKEY to open a menu with the 
options: 


- For Keys, there is no difference 
between selected and active. It is 
therefore not possible to select 
multiple Keys. 


“LINEAR™ interpolation between the 
Keys is linear The Key line ts displayed 
as a dotted line 

“CARDINAL” interpolation between the 
Keys Is fluid: the standard. 

“BSPLINE™ interpolation between the 
Keys 1s extra fluid and includes four 
Keys in the interpolation calculation. 
The positions are no longer displayed 
precisely, however The Key line is 
drawn as a broken line. 


- When working with Keys with differing 
numbers of vertices, the faces can 
become an enormous chaos. There are 
no tools that can be used to specify 
precise sequence of vertices. This 
option is actually suitable only for 
Meshes that have only vertices such as 
Halos. 


- Editbuttons’Slurph is an extremely 
Interesting option. 
The “Slurph” number indicates the 
interpolation of Keys per vertex with a 
fixed delay. The first vertex comes 
first and the last vertex has a delay of 
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“Slurph" frames. This effect makes It 
possible to create very interesting and 
lively Key framing. 

Pay special attention to the sequence 
of the vertices for Meshes. They can be 
sorted using the command 
EditButtons'Ksort or made random 
using the command EditButons’Hash. 
This must of course be done before the 
VertexKeys are created. Otherwise, 
unpredictable things can happen [great 
for Halos though). 


CURVE AND SURFACE KEYS 


As mentioned earlier in this manual, 
Curve and Surface Keys work exactly the 
same way as Mesh Keys. For Curves, it is 
particularly interesting to place Curve 
Keys in the bevel Object. Although this 
animation is not displayed real-time in 
the 3Dwindow, it is rendered. 


Lattice Vertex Keys can be applied ina 
variety of ways by the user. When 
combined with “SLURPING", they can 
achieve some very interesting effects. 
As soon as one Key is present ina 
Lattice, the buttons that are used to 
determine the resolution are blocked. 
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Curve Objects can be used for the 3D 
display of an animation path. Only the 
first curve in the Object is then used. 
Each Curve becomes a path by setting 
the option AnimButtons>CurvePath to on. 
All Child Objects of the Curve move along 
the specified path. It is also a good idea 
to set the option EditButtons>30 to on 
so that the paths can be freely modeled. 
In the ADD menu under Curve->Path, a 
primitive with the correct settings Is 
already. This is a Sth order Nurbs spline, 
which can be used to create very fluid, 
Continuous movements. 


Curves that are used as paths always 
get the correct number of interpolated 
points automatically. The button 
EditButtonsAesolU has not effect here. 


The speed along a path is determined 
with a curve in the IpoWindow. To see it, 
the Header button with the ‘arrow’ icon 
must be pressed in. 

The complete path runs in the IpoWindow 
between the vertical values 0.0 and 1.0. 
Drawing a curve between these values 
links the time to the position on the 
path. Backward and pulsing movements 
are possible with this. 
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For most paths, an IpoCurve must run 
precisely between the Y-values 0.0 and 
1.0. To achieve this, use the Number menu 
(nke¥) in the IpoWindow. 

If the IpoCurve ts deleted, the value of 
AnimButtons>PathLen determines the 
duration of the path. A linear movement 
is defined in this case. 


Using the option 
AnimButtons>CurveFollow, a rotation is 
also given to the Child Objects of the 
path, so that they permanently point in 
the direction of the path. Use the 
“TRACKING” buttons in the AnimButtons to 
specify the effect of the rotation: 








TRACK YEA XN = (RowBut} 


This specifies the direction axis, 1.e. the 
axis that 1s placed on the path. 


UPX, UPY UPZ (Rowsut) 


Specifies which axis must point 
‘upwards’ in the direction of the [local] 
positive Z axis. If the "TRACK" Is the “UP" 
axis, it is deactivated. 














Curve paths cannot be given uniform 
rotations that are perpendicular to the 
local Z axis. That would make it 
impossible to determine the ‘up’ axis. 























To visualise these rotations precisely, 
we must make it possible for a Child to 
have its own roations. Erase the Child’s 
| rotation with ALT+R. Also erase the 
“PARENT INVERSE” ALT+P. 

The best method Is to ‘parent’ an 
unrotated Child to the path with the 
Command SHIFT-CTAL+P: “MAKE PARENT 
WITHOUT INVERSE” Now the Child jumps 
directly to the path and the Child points 
in the right direction. 




























































































3D paths also get an extra value for 
each vertex: the ‘tilt’ This can be used 
to specify an axis rotation. Use TKEY In 
EditMode to change the tilt of selected 
vertices in EditMode, e.g. to have a Child 
move around as if it were ona 
rollercoaster 
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OBJECT TRACKING 


















In Blender Objects can be givena 
rotation constraint so that they always 
refer to a ‘Track’ Object. 


CTAL+T’ “MAKE TRACK" All selected Objects 
now refer to the active Object. 

Since Objects can also have their own 
rotation, this rotation can better be 
erased first: alt+n. If the Object is a 
Child, erase the “PARENT INVERSE” also: 
ALT#P. 

Then use the tracking buttons again to 
specify the desired tracking effect. 


The tracking constraint is the ‘odd man 
out’ in the hierarchy. Parent rotations 





blender 


Activate the option in the 3DWindow with 











and the rotation of the Object itself can 
affect tracking. The option 

EditButtons->PowerTrack can be used to 
ignore the Object and Parent rotations. 


Tracking Is often used with Cameras to 
make sure that the main subject is 
always visible. The disadvantage of 
tracking Is that it occurs perfectly. The 
object being followed always appears in 
the centre of the picture, making It 
appear to stand almost completely still. 
Use of manually inserted Object Ipos in 
Cameras gives a more natural effect. 
Carefully chosen camera positions and 
subtle camera movements can have a 
significant impact on the power of an 


animation. ne 









DUPLICATERS 


Blender can automatically generate 
Objects without actually duplicating 
them. This places a ‘virtual’ copy of the 
Object on each specified frame of an 
animation system. It is also possible to 
have a virtual copy placed on each 
vertex [or particle]. These options can 
be specified in the AnimButtons. 


The first option ts called "DUPLIFRAMES". 
Whatever type of movement the Object 
has, 1.e. with its own Object Ipos or along 
a Curve path, a temporary copy of the 
Object is created for each frame, from 
"DUPSTA’ TO “DUPEND”. During the 
specified frame interval, the 
“DUPLIFRAMES” system Is created. The 
automatically generated Objects are 
displayed ina light grey wireframe. 


The second option Is “DUPLIVERTS”. This 
option works only for Mesh Objects. A 
copy of the Child Object is placed on 
each vertex of the Mesh. The option also 
works for Meshes that emit Particles. A 
copy is placed on each Particle. 


The command craL-shirt+a ("MAKE DUPLI'S 
REAL’] makes the generated Objects real. 
This tool is very useful when modeling. 
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IKA AND SKELETENS 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The methods that can be used to build 
stable Ikas and Skeletons were handled 
in the previous section. 
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kas can be put in motion with 
hierarchies. By parenting the ‘Effectors’ 
to another Object, hand movements and 
foot steps can be defined quite easily. In 
the illustration above, Effectors on the 
legs have been parented to the Emptys. 


An alternative is to ‘key frame’ the 
Effector itself Three channels are 
available in the standard Object Ipo for 
this: efx, erry, Errz. The IKey ["INSERT KEY"] 
menu also offers this option. 


















































































































































































































































































































































































































































The way in which the Ika is currently 
implemented makes It possible to 
effectively control individual movements 
and timing, but it is very important that 
the global animation system Is clear in 
advance in terms of precisely where it Is 
located and how the rotation will be. 





Use the AnimButtons to add an “EFFECT” of 
the type “PARTICLE” Then specify the 
desired settings: 









































The total number of Particles to be 
generated. The first Particle is created 
on the position of the first vertex, 


Cc 
PARTICLES etc.. The process is performed 
cyclically, vertex by vertex. 
Particles are halos [or Objects if the . 








The start time of the first Particle and 
the total time that Particles are 
generated. 

The age of each Particle, which can be 
varied by a random factor 

The start speed of the Particle, based 
on the vertex normal, arandom factor » 
f the current Object speed or even a 





















































option “DUPLIVERTS’ Is on) that are 
generated based on the laws of nature. 
Particles can be used to create smoke, 
fire, explosions, a fountain, fireworks or 
a school of fish. 

A Particle system is precalculated as a 
pre-process [it can sometimes take a 
while], after which it can be viewed in 
the 3Dwindow in real-time. Particles are 
drawn as small black pixels. 

Blender does not separately calculate 
and remember the locations of all of the 
particles in each frame for the particle 
system. Instead, interpolation occurs 
between a fixed number of key positions. 
A larger number of keys gives a more 
fluid, detailed movement, but also 
significantly increases the amount of 
memory used and the time required to 
calculate the system. 






































Texture. 

The force that affects the Particle for 
the duration of its life. The force may 
be gravity or a sort of wind. Textures 
can contribute a lively turbulence. 
The way in which the Particle 1s drawn, 
1.e. as a ‘point’ or as a line rounded in 
the direction in which the Particle 
moves. 
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Next, a Halo Material must be added to 
the Mesh. Any of the possible halos can 
Particles are a full-fledged part of 
Blender’s animation system. They can 
also be deformed and controlled by 
Lattices. 

Only Meshes can have Particles. 

















































































































be Particles. See also the description of 
the Halo MaterialButtons. 


















Material pos can be used to completely 
change the colour intensity or size of 
Particles during their life span. By 
default, the Ipo time interval of 0-100 
uvisualises the entire life of a Particle. 


Blender does not offer presets for 
‘smoke’ ‘fire’ or ‘explosions’ The Particle 
system is flexible and interactive enough 
to master the fine points with a little 
practice. 

A number of tips are given below: 


The start speed can be determined by 
the vertex normals or the Mesh. If the 
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Mesh does not have faces (and thus has 
no vertex normals], the normalised 
local vertex coordinate is used as 
start speed. 


Use a negative "ZFORCE” to suggest 
gravity. Add a "DAMP" factor to this as 
friction. 


Fire and smoke Particles are very 
convincing if they are given a twisting 
movement. This can be achieved by 
applying a Texture to the movement: 

By default, this is the last Texture of 
the Material, in channel number 8. Use a 
procedural Texture such as “CLQUDS" or 
“MARBLE”. 

The Particle Button “TEX” determines 
the strength of the Texture’s effect. 
Set the Particle Button "GRAD" to ON 
{the gradient]. This is a mathematical 
deriuitive based on 4 samples that 
together form a speed vector. This 
method gives a very convincing 
turbulent effect with procedural 
textures. 

The button “NABLA’ determines the size 
of the area in which the gradient Is 
calculated. This value must be carefully 
tuned to the frequency of the texture. 
Set the number of ‘KEYS’ as high as 
possible to view the extremely subtle 
twists this method sometimes produces 
- The turbulence can be displayed more 
clearly in the 3DWindow if the Particle 


a 








option “VECT" 1s selected. Note, however, 
that this also has an impact on the 
rendering method. 


1 


Standard halos are always rendered as 
a ‘sum total’. By giving 
MaterialButtons->Add a lower value, 
dark halos can be rendered. 


Smoke halos can be created most 
effectively using an Image Texture of a 
cloud of smoke. Set the “ADD” and 
“ALPHA' value of the Material to the 
lowest possible value. Clouds of smoke 
start out small and gradually increase 
in size and become more transparent 
as they age. 


The best explosions can be achieved by 
superimposing different Particle 
systems with differing speeds and 
colours. 


Fireworks can be created by allowing 
Particles to ‘multiply’ at the ends of 
their lives. The settings used to 
achieve this are located to the right of 
the “CURMUL’ button. 


1 


The option AnimButtons>DupliVerts 
places a ‘virtual’ copy of the Child 
Objects of the Particle Mesh on each 
Particle. Setting the “VEST” option to ON 
also gives a rotation. 
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Part 6 


Materials, light: render! iS 
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RENDERING 


Rendering consists of three steps: 








|. Blender determines what ts visible for 
each pixel, e.g. what faces or halos. 

2. The colour is calculated for all visible 
faces and halos. 

3. The various (colour) layers are 
combined. 


This section examines the second of the 
hree steps, which ts the core of the 
endering process: the colour 
alculation, which ts also called ‘lighting’ 
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In general terms, we can say that as 
soon as light shines on something, that 
thing becomes visible. What we see is 
actually the light that is reflected. 
Complex calculations have been 
developed to create this effect. Blender 
uses 8 special mix of formulas to achieve 
an acceptably convincing impression of 
reality. 


The ‘shading’ calculation includes: 


- Ambient light. 
The simplest form of light, a constant 
factor. 

- Directional light 
Light with constant direction, e.g. 
sunlight. 

- Positional light 
Light with a position in the space, a 
point light source or a spot beam. 

- Light source attenuation 
The distance to the lamp determines 
the intensity. 

- Diffuse reflection. 
The intensity 1s determined based on 
the angle at which the light shines ona 
face. The calculation compares the 
normal vector of the face to the lamp 
vector. 

- Specular reflection 
This ts the shine, actually a sort of 


—— 


a 
Hl 





‘mirroring’ of the light source in the 
object that it shines upon. For the first 
time, the view point plays a role here. 
The shine Is at its maximum if the 
reflection from the view point in the 
face points towards the lamp. 

Normal interpolation 

Also called ‘Phong’ shading; the vertex 
normals within a face are interpolated 
to achieve fluid shading. The vertex 
normals are determined by calculating 
the average of the plane normals that 
surround them. 

Gouraud shading 

The colours of the vertices are 
interpolated within a face. In this case, 
a complex light calculation may be 
performed in advance for each vertex, 
@.g. using a radiosity model. 


In Blender, the variables required for 
lighting are indicated in the following 
DataBlocks: 


- Material 
All colour, specularity, reflection and 
transparency data van faces and halos. 
A Material determines the way in which 
a Texture Is controlled and processed. 
- Lamp 
The colour and intensity of the light, 
special types of light beams and 
shadow. Lamps can also have Textures. 
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- World 
The ‘ambient’ light, a glabal exposure 
time, mist and standard background 
skies. Textures can also be used here. 
- Texture 
The universal block that can be used to 
control variables from a Materiel, Lamp 
or World. 


NA AS 


The settings of the MaterialsButtons are 
described in the reference section of 
this manual. A number of settings for the 
creation of standard material are 
provided below as an example: 

238 


{Images on next page] 


Plastic has a high reflection and sharp 
shine. Set the “REF” “SPEC” and the “HARD” 
to high. 


Paper hardly shines at all. Since It 
reflects light very uniformly, the “EMIT” 
value can be used. 


Metal typically has a relatively low 
reflectivity and has a soft, wide shine 
with a colour that differs slightly from 
the colour of the metal itself. 


Blender can be used to create glass 
without RayTracing. The glass effect 
becomes visible when a very low “ALPHA 
value is combined with a high "SPTRA’ 
value (the glas becomes opaque where 
shine is present). 
















































































































































































































































































































































































Add a reflection map as a finishing touch. 
Too bad that we cannot actually make 
glass refraction! 





The “Halo” option can be used to create 
a wide variety of different light effects, 
including lens flares. 


Combined with the Particles Effect, a 
Material can also be used to create 
smoke, water driplets, fireworks or 
explosions. In this example an Image 
Texture is used as a cloud of smoke. A 
very low “ALPHA’ and “ADD” allow us to 
create a very realistic smoke effect with 
a few dozen of Particles. 






























































THE ‘MAPPING’ 

















effect of the Texture on the Material is 
specified. 

The MaterialButtons on the right-hand 
side [and the Lamp and World buttons] 
are reserved for the mapping. The 
buttons are organised in the sequence in 
which the ‘texture pipeline’ is performed. 


|. Texture channels 
Each Material has eight channels to 
which Textures can be linked. Each 
channel has its own individual mapping. 
By default, textures are executed one 
after another and then superimposed. A 
second Texture channe/ can completely » 
replace the first one. 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































In Blender the Materials and Textures 
form separate blocks. This approach was _ 
selected to keep the interface simple and 
to allow universal integration between 
Textures, Lamps and World blocks. 

The relationship between a Material and 
a Texture ts called the ‘mapping’ This 
relationship is two-sided. First, the 
information that is passed on to the 
Texture must be specified. Then the 
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2. Coordinates input. 
Each Texture has a 3D coordinate (the 
texture coordinate] as input. The 
starting point is usually the global 
coordinate of the 3D punt that can be 
seen in the pixel to be rendered. A 
Material has a number of options for 
this, allowing you to create animated 
or reflecting textures. 

3. 30 to 2D conversion. 

Only for Image Textures; This indicates 
the way in which the 3D coordinate is 
converted to 2D. The options include 

M flat, spherical and cubical methods. 

4. Coordinates switch 

Switch the X, ¥ or Z coordinates, or 

turn them off 
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5. Coordinates transform. 
The texture coordinate can be given an 
extra translation or scaling. 

G. The Texture itself 
Only the name of the Texture block must 
be specified. 

?. Texture input settings. 
A number of standard settings for the 
Texture, plus specification of the 
effect of the current Texture on the 
next one. 

8. Mapping: output to. 
All prior data are used to change parts 
of the Material. Textures can therefore 
have an effect not only on colour, but 
on the normal [bump mapping) or the 
“Alpha” value as well. 

9. Output settings 
Indicates the strength of the effect of 
the Texture output. Mixing is possible 
with a standard value, addition, 
subtraction or multiplication. 








TEXTURES 


Textures give three types of output: 


- Intensity textures: return a single 
value. This intensity can control 
"ALPHA', for example, or determine the 
strength of a colour specified using 
the mapping buttons. 

- AGB textures: return three values, 
they always affect colour. 

- Bump textures: return three values, 
they always affect the normal vector. 
Only the “STUCCI" and “IMAGE” texture 
can give normals. 


A distinction is also made between 2D 
textures and 3D (procedural) textures. 
"WOOD", far example, is 8 procedural 
texture. This means that each 30 
coordinate can be translated directly 
into a colour or a value. These types of 
textures are ‘real’ 30, they fit together 
perfectly at the edges and continue to 
look like what they are meant to look like 
even when cut: as if a block of wood has 
really been cut in two. 

Procedural textures are not filtered 
extra or anti-aliased. This is hardly ever 
a problem: the user can easily keep the 
specified frequencies within acceptable 
limits. 
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The Image texture Is the only 2D texture 


and is the most frequently used and most 


advanced of Blender’s textures. The 
standard, built-in bump maping and 
perspective-corrected MipMapping, 
filtering and anti-aliasing guarantee 
outstanding images [set 
DisplayButtons OSA to ON for this}. 
Because pictures are two-dimensional, 
the way in which the 30 texture 
coordinate Is translated to 2D must be 
specified in the mapping buttons. 



























































































































































































































































































































































































































































ANIMATED MATERIALS 


There are three ways to create an 
animated Material: 


1, MATERIAL IPOS 


Just as with Objects, IpoCurves can be 
used to specify ‘key positions’ for 
Materials. With the mouse in the 
ButtonsWindow, the command IKEY calls 
up a PupMenu with options for the 
various Material variables. 

S117 


Per Material, the mapping for all 8 
channels can be controlled with 
IpoCurves. A continuously rising curve 
can be placed in the channel “OFFSZ" for 
example, to create a water-like effect in 
an X-4 face. 


2. OBJECTS THAT SIVE 
TEXTURE COORDINATES 


Each Object in Blender can be used as a 
source for texture coordinates. To do 


this, the option “OBJECT” must be selected 
in the green “COORDINATES input” buttons 


and the name of the Object must be filled 
In. 
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An inverse transformation is now 
performed on the global render 
coordinate to obtain the Joca/ Object 
coordinate. This links the texture to the 
location, size and rotation of the Object. 


3, ANIMATION IMAGES 


Per frame, Blender can load another 
(numbered) Image as a texture map. SGI 
users can also use Moule files for this. 
The reference section “TEXTUREBUTTONS" 
handles this in detail. 








































































































































































LAMPS AND SHADOW 


LAMP TYPES 

In reality, light 1s not a defineable 
variable surrounded by fixed boundaries. 
Most rendering techniques are therefore 
based on a simplified model that consists 
of ‘emitters’ (lamps) and ‘receivers’ 
{faces]. Only the radiosity method takes 
the interaction between faces that 
reflect light into account (this method is 
not supported tn V1.5]. 


Blender has four lamp types that, with a 
bit of practice, can be used to create 
complex and realistic light effects. 
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LAMP 


The standard lamp, a pointed light source 
that shines uniformly in all directions 
without throwing shadows. The variable 
‘Dist’ determines the distance in which 
the Lamp shines. 

A large number of carefully hung and 
slightly coloured lamps can give an 
environment a warm ‘radiosity’ effect. 


SPOT 


The light is limited to a cone-shaped 
area. The 30Window shows the form of 
the beam with a dotted line. Use the 
sliders “SPOTSI" and “SPOTBL’ to modify 
the angle and intensity of the beam. 
This is the only type of lamp that can 
throw shadows. This limitation is caused 
by the calculation method. See the 
following section for additional 
information. 


SUN 


The light shines from a constant 
direction: distance has no effect. The 
position of the Lamp Object is therefore 
unimportant. Only the rotation is 
important. 


— 


REMI 


Similar to "SUN", but now the light shines 
in the form of a half-circle, a 
hemisphere. This method ts also called 
directional ambient. |t can be used to 
suggest cloudy daylight. 


See the description of the LampButtons 
for a complete overvew of all lamp 
options. 

“033 


SHADOW BUFFERS 


Blender uses the well-known shadow 
buffer algorithm for shadow calculations. 
A picture is rendered from the spot lamp; 
only the distances from the lamp are 
saved for each pixel. By comparing the 
location of the pixel to be rendered with 
the same location seen from the lamp, 
the system determines whether the pixel 
receives light or is in the ‘shadow’. 

The shadow buffers save a 24 bit number 
for each distance, compressed In groups 
of 8*8 pixels. A buffer of 1024*1024 pixels 
therefore only requires an average of 
1.5 Mb memory. 
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A shadow lamp is drawn in the 30Window 
with a ‘clipping line’ This line indicates 
the area, seen from the lamp, in which 















































































































































































































































































































































































































































Shadow lamps can be efficiently adjusted , 


by having them temporarily function as 
Camera in a 3Dwindow. Use the command 
CTAL+NUMPAD_O On the active Lamp to do this. 
The 30Window now shows interactively 
the clipping boundaries and the spot 















































The creation of a somewhat ‘stained’ 


light 1s usually enough to allow you to 
create advanced light effects. 


the shadow calculations occur. 
Everything in front of the line, with the 
value “CLIPSTA’ always has light. The 
faces farther than the end point of the 
line, with the the value “CLIPEND"”, always 
have shadow. 

Due in part to the fact that the 
resolution of the lamp buffer ts limited, 
these values must be carefully chosen. A 
high value for “CLIPSTA’ has a positive 
effect in term of quality. 


beam of the lamp. 

The command alt+NuMpro.o restores the 

previous Camera Object. it can function as a slide projector: 
select the “COORDINATES INPUT” option 
"VIEW" This can be used to create 

_ ‘underwater’ effects or in combination 


with an Image Texture, to create a 


‘leaded glass’ effect. 
Per Lamp, the mapping for all 6 channels 


The variables are described in detail in 
the section LampButtons. Remember to 
set the global option 

DisplayButtons Shadow to on. 





The spot Lamp gives a ‘correct’ texture 
coordinate as an extra, which means that 


SELECTIVE LISHTING 


By default, all of the lamps in the visible jj» 


can be controlled with IpoCurues. A 
continuously rising curve can be placed y 
in the channel “OFFSZ” for example, to 
create a moving underwater effect with a 
Clouds Texture. 


The shadow buffer method works very 
quickly, but it has two possible side 
effects: 


layers throw light on all Objects. 

The option LampButtons Lay limits this. 
With this option, only Objects in the same 
layer[s] as the Lamp Object receive light. 
This makes it possible to light objects 
selectively to give them an extra accent 
or to limit the effect of lamps to a 
specific space. This option also helps to 
keep render times under control. 





- Aliasing. The shadow edge has a block- 
like progression. This can be solued by 
making the spot beam smaller or by 
increasing the buffer resolution or the 
number of samples in the buffer. 

- Biasing. Faces that are in full light 
display banding in a block-like pattern. 
Set the “BIAS” value as high as possible 
and decrease the distance between 
"CLIPSTA’ and “CLIPEND”, 







Use the CTAL+Z command in the 
30Window to force a ‘Gouraud shaded’ 
picture. This often results in enough 
feedback to adjust the lamps. If 
necessary, Meshes can be subdivided a 
number of times to achieve acceptable 
resolution. 


Pd 


LAMP TEXTURES 


Each Lamp has six channels to which 
Textures can be linked. Each channel has 
its own mapping; the effect of the . 
texture on the lamp. The number of 
settings Is limited in comparison with 
those of a Material. The only “MAPPING 
QUTPUT" for example, is the lamp colour 
The structure and effect of the mapping 
is otherwise identical to the mapping for 
Materials described earlier in this 
section. 

























































































































































































presse sania 
*. 


cot ge | ig 
3 [4 | ale] 
5 ae 








®sSse SE ERVUEVE_BVBeBERBBSE ET 

























































The variables in Blender are adjusted 
in such a way that at least two lamps 
are required to achieve sufficient 
contrast. 

Use coloured light to suggest depth. 
Blue light looks like it is farther away 
than warm light. A single blue light 
placed diagonally behind an object can 
work wonders. 

Use of ambient light [in the 
WorldButtons) should be limited to 
specifying a colour temperature. Make 
everything cooler by selecting a dark 
blue ambient, or warmer by selecting a 
dark red ambient. 

An alternative for using ambient is 
using a Hemi Lamp. This prevents 
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environment light from shining too 
uniformly from all directions. 
Each lamp has its own “Energy’ value. 
Large increases in this value for 
certain lamps can increase the 
contrast in your rendering and make it 
more dramatic. 

Use the option WorldButtons->Exposure 
to give the entire rendering more or 
less contrast. To prevent confusion, 
however, use this option when making 
final adjustments. 

Shadow is absolutely essential to give 
objects ‘body’: a clear position and 
uisible relationship with the 
enuironment. Use of one out of three 
lamps as a shadow lamp is sufficient in 
many cases. 

If the total light situation is already 
acceptable, extra shadow lamps can be 
placed with the option “ONLYSHADOW". 
A Sun that throws shadow can be 
suggested by placing a very small spot 
beam at a great distance. Remember to 
take the “ClipSta” and “CLIPEND” 
variables into account. 

The Spot lamp is the only lamp for 
which a halo beam can be rendered. The 
halo beam is based on the 
circumference of the lamp beam and is 
calculated to fit into the 3D 


environment properly. A spot beam does 
shine ‘through’ faces, however, since It 
does not make use of a shadow 
algorithm. The range of the spot halo is 
determined based on the value of 
“Dist”. 

Lamps have Ipos that can be used to 
animate all relevant settings. With the 
mouse in the ButtonsWindow, the 
command IKEY calls up a PupMenu with 
options for the various variables. 


— — 
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RENDERING AND 
ST-PRODUCTION 


VIDEO WORK 


Blender has a peculiar mix of render 
processes that are designed for optimum 
speed and manageability. This type of 
design reveals Blender’s past as an in- 
house tool for a video animation studio. 
Only the rendering methods that were 
required and that could be realised 
within the limited time period posed by 
the customer were realised. The use of 
all kinds of fancy techniques for glass 
and mirroring [ray-tracing] or complex 
‘solid’ 30 textures for rust, fur and hair 
look great in demos and stills, but simply 
did not fit into the budgets of NeoGeo's 
customers. | 


The main advantage of the current 
render engine, and all of Blender’s 
features in fact, is that it was designed 
specifically for day-to-day 3D work. 
Blender is a tool designed to work with, 
to design quickly and to visualise in 3D 
easily. Blender was designed to fulfil the 
changing requirements of the customer 
and designer efficiently and effectively. 
| must admit, however that the current 
render engine is somewhat ‘antique’. It is 
one of the few pieces of C-code that was 
taken out of the predecessor of Blender 
with minor changes. We have been 
planning to drastically modernise the 
render engine for the last two years, but 
have not been able to find the time! 






































































































































































































































































































































| hope that releasing texture plug-ins In 
the upcoming Blender version will 
appease enthousiastic Blender users. 
The next logical step is to completely 


process. | felt that it would not only be 





























useful for users to know how it works, 
but that it would also be a good idea to 



































finally clarify this somewhat over- 














mystified process. 


FACES AND NORMALS 


Whatever their type, all 3D Objects are’ 


transformed into triangular and 
rectangular faces for rendering. These 
faces, together with the Halos, are the 
primitives that are used to construct 
the rendering. 

The render faces are always two-sided in 
Blender It does not matter what position 
the face normal is actually in, it is 
always displayed as if the normal is 
pointing in the direction of the camera. 
Both the inside and outside of a hollow 
tube can be correctly displayed using 
this approach. 


release the sources and/or drastically 
modernise the renderer with a library 
API. 

This section examines the entire render 




















To prevent individual faces from being 
visible in fluidly curved surfaces, the 
vertex normals in faces can be 
interpolated; the smoothing. Vertex 
normals of procedural Objects such as 
Surfaces and MetaBalls are always 
correctly calculated. The vertex normals 
of a Mesh, however are derived 
according to the geometry. An irregular 
distribution of faces may therefore 
cause minor discontinuities in the 
smoothing. 

Each time you leave EditMode, the vertex 
normals in a Mesh are calculated. This 
may cause problems if the Mesh has a 
large number of faces with sharp angles, 
or with normals that randomly face both 
sides. The correct direction of the 
vertex normals can no longer be 
determined in this situation. 

For these Meshes, It is important that 
the face normals all point the same way: 
in EditMode, use CTRL-N. The button 
“NOPUNOFLIP” can then be used to specify 
that the Mesh must be considered 
‘single-sided’ when the vertex normals 
are calculated. 
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THE RENDER ENSINE 





As soon as the “RENDER' process |Is 
started in Blender the following 
procedures are performed [the situation 
is described below based on the 
assumption of maximum render quality): 


Sequences. 

If the option "DO SEQUENCE” has been 
selected, the strips from the Sequence 
Window are loaded, evaluated and 
executed. In other cases, the main 
render loop is started. 

Outermost main loop: Fields and 
Motion Blur. 

Each video field and each Motion Blur 
step is a complete rendering, each with 
required time difference. 
























































blender 

























— Main loop: Lamps, faces and halos. 
All Objects from the Scene are 
evaluated; the animation system is 
set to the correct time and the 
hierarchies and deformations are 
fully calculated. The ultimate result 
is a quantity of render faces, render 
halos and render lamps with global 
coordinates. 

Main loop: Shadow buffers. 

All shadow buffers that are present 
are created using the global 
coordinates of the faces, making it 
insensitive to the camera view 
transformation. 

Main loop: Parts and view 
calculation 

The picture to be rendered 1s then 
divided into the desired parts. This 
offers opportunities to save memory 
(‘PARTS"] and to create panoramas. A 
separate 3D, perspective and 
viewport transformation is 
calculated for each ‘part’. 


— Render loop: coordinates. 
All render faces, lamps and halos 
are transformed. 

— Render loop: ZbufferDA. 
For each “OSA’ sample, a complete 
Zbuffer and an associated buffer 
with colour codes for the faces 
are created. Only the differences 
between the buffers are 
remembered by the system [delta 
accumulation]. 





— Scanline loop: ZbufferDA-Alpha. 
The transparent faces are 
processed in blocks of 64 
scanlines with a modified 
ZbufferDA routine. The routine 
sorts all transparent faces by ‘2’ 
and compares the results with 
the normal Zbuffer. All 
transparent faces are completely 
rendered by pixel and added with 
alpha. 

— Scanline loop: ‘solid’ faces. 

Per scanline; all opaque faces are 
rendered and combined with the 
scanline transparent faces. 

— Scanline loop: Halos. 

Per scanline; all halos are 
compared to the normal Zbuffer, 
rendered and added with the 
faces. This Is an Important point: 
halos always lie over transparent 
faces! 

— Scanline loop: Sky. 

Per scanline: the background 
‘sky’ or “BACKGROUND” Is 
inserted. 


— Main loop: Parts. 
The parts or panoramas are added. 
— Main loop: Flares. 
The lens flares are superimposed 
over the picture. 


- Qutermost Main loop. 


The fields and Motion Blur layers are 
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WITHIN A PIXEL 


The pixels of a scanline in the render 
process can contain multiple faces and 
colours. These can be transparent layers 
or they may be required for anti- 
aliasing. The combination of all of these 
colours occurs in 64 bit resolution with 
gamma correction. The gamma correction 
guarantees a ‘pure’ colour depth and 
‘shimmer-less’ anti-aliasing with a 
standard 24 bit video card, without the 
need for dramatic (post-Jcorrections. 


The following calcuations are performed 
for each pixel: 


- For each face: 
— The exact 3D coordinate is 
calculated. 
— The vertex normals are 
interpolated. 
— The texture coordinates are 
calculated. 
All Texture channels are 
processsed. Now a test is performed 
to determine whether Image files 
must be loaded. 
The texture plug-ins also play a role 
here. 
Texture calculations result ina 
completely modified ‘render’ Material 
block. 
— For each Lamp: 
— The lamp textures are calculated 
— The shadow buffer is evaluated. 
— All shading calculations with the 
‘render’ Material are performed. 






















































































































































































































































































































































































This results in the 4 colour 
components. 
— The lamp halos are added. 
— The mist factor is applied to the 
alpha. 
All colours of the faces are weighted 
and gamma corrected added. 


The result of a rendering is always a 3e 
bit AGBA picture. In the alpha layer the 
amount of ‘coverage’ of the pixel is 
specified in 256 gradations. This is 
important not only for transparent 
faces, but particularly for correct 
display and storage of anti-aliasing 
information. 

The alpha layer can only be written in 
graphics if the option “RGBA’ Is oN. 
Alpha must be used to allow the various 
rendered layers to be superimposed ove 
one another as post-process. 


Prior to rendering, the way in which the 
alpha must be delivered must be 





specified. The DisplayButtons offer three 


options: 


tS Kye 
If there is a World with ‘sky’ it is filled 
in in the background. The alpha is not 
changed, but the transparent colours 
‘pollute’ the colour of the background, 
making the picture less suitable for 
post-processing. 





























































“PREMUL 
‘Sky’ is never filled in and the alpha in 
the picture is delivered as “Premul”’ a 
white pixel with an alpho value of 0.5 is 
then: (RGBA bytes) 128, 128, 128, 128. The 
colour values are thus multiplied with 
the alpha value in advance. 
Use "PREMUL alpha for post-processing 
such as filtering or scaling. 
When Blender reads AGBA, “Premul” is 


used as the standard. 
KES 


































































































‘Sky’ is never filled in and the alpha and 
colour values remain unchanged. A white 
pixel with an alpha value of 0.5 1s then: 
(AGBA bytes} 255, 255, 255, 128. What this 
means 1s particularly clear when 
rendering Halos: all transparency 
information 1s in the [inuisible} alpha 
layer 

Many drawing programs work better with 
KEY” alpha. 

















Because halos normally odd colour it is 
not actually possible to effectively 

express this with a/pha. The alpha value 
determines only the coverage level, the 
mix value of a colour For this reason, in 
post-process added halos [and halos in 






























































































































‘sky'] look different from directly 
rendered halos. 

The option "“XALPHA’ Is included in the 
MaterialButtons for the creation of a 
more extreme alpha progression for 
post-process halos. 


When Blender 1s used for ‘compositing 
the combination of (video) graphics in 
layers with alpha masks, the internal 
gamma-corrected rendering has a 

negative effect on the alpha. In such 


can be set to OFF. 
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cases, the option DisplayButtons>Gamma 
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During and after rendering, the memory 
used Is displayed in the InfoHeader. This 
information is an excellent way to 
determine whether problems may occur 
{or have already occurred). 

Blender is unable to handle its own 
memory limit. If insufficient memory is 
available, the program shuts down with 
the message "MALLOC RETURNS NULL’. In 
such cases, start by making sure that 
sufficient swap space ts available and 
make sure that the Unix limit is not too 
low (set it as follows: “LIMIT MEMORYUSE 
UNLIMITED"). 


Then check the major drains on memory: 


- Render resolution: 10-16 bytes per 
pixel. 

- Shadow buffers: 1024*1024 costs 
approximately 1.5 Mb. 

- Image Textures: minimum 4 bytes/pixel. 

- Faces: rule of thumb is 100 bytes per 
face, Including vertices. 





A common error is to underestimate the 
enormous number of faces that can 
result from Beveling; simple Curves can 
generate 20k of faces inno time. The 
same is true of Text Objects, Nurbs and 
MetaBalls. Decreasing the number of 
faces not only saves memory, It also has 
a positive effect on rendering time. 


The built-in render limits [V1.5]: 


- Render faces: 1024k 

- Render vertices: 1024k 
- Render halos: 1024k 

- Render lamps: 256 


These limits apply only to the amounts 
that can be rendered. Within Blender 
itself (the Blender file], the only 
limitation is the available computer 
memory. 
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GRAPHICS FILE FORMATS 


Blender supports the following graphics 
file formats: 


- Hamk 

A self-developed ‘lossy’ 8 bits ARLE 
format. The files are very compact and 
can be displayed very quickly. Primarily 
for use with the "PLAY" option. 

- Targa 

The most commonly used standard. This 
format, which is ARLE compressed, can be 
used for 8 bits (grey values], 24 bits AGB 
and 3e bits AGBA. 

- Iris 

The SGI software standard. This format, 
which ts also ALE compressed, can be 
used for 8 bits, 24 bits AGB and 3e bits 
AGBA. 

- JPEG 

Only for 24 bits graphics. This /jossy 
format offers high compression. Use the 
“QUALITY” button to specify the desired 
compression value. 

- Movie 

Only for the SGI version: Mouie files, a 
sequential series of JPEG images. 


Use an “FTYPE' file to indicate that this 
file is an example of the type of graphics 
format you want Blender to write 
pictures to. This makes it possible to 
process ‘colormap' formats; the colormap 
data are read from the file and used to 
convert the 24 or 3e bit graphics. If the 
option "RGBA' Is set, colour number ‘0’ is 
used as transparent colour by default. 




































































































































































































































































































































































Use Ftypes voor’ 


bits colormaps and the HAM format. 





[Amiga] IFF The entire range: the 2-8 | ‘ 


Targa Colormap 
(SG!) Iris ColorMap 
CDi ALE colormap and DYUV format. 


SEQUENCE EDITOR 

















Each Scene in Blender offers the option 
of executing special effects on pictures 
from it or even creating a complete 


montage; the Sequence editor | 













































































Each Sequence (strip) is a random set of 
pictures that can be moved in time and 
which each have an independent start 
and end point. Various strips are 
combined with Effect strips. A number of 
presets are available for this, including 
"CROSS" and “ALPHAOVER" 

A Scene renders either directly from the 
30 data or it executes Sequences. This is 
determined by the option 
DisplayButtons—>"DO SEQUENCE” 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































he standard SequenceWindow has a grid 
with time on the horizontal axis and the 
layers (or ‘machines’ in video terms] on 
the vertical axis. Layer 0, the lowest 
layer displays text containing 
information on the selected strip. 
Strips can be manipulated in Blender 
using the standard commands that are 
available through Blender’ AightMouse to 
select, ckeEY to translate, SHiFT+A to add a 






































new strip, sHiFt+o to create a copy and 
xKEY to delete strips. 

A Sequence can be lengthened or 
shortened using the triangular ‘sliders’ 
on the ends of the Sequence. They can be 
separately selected. 


fs 


To view the result of the Sequences, a 
second Sequence window can be created 
with the Header button “DISPLAYIMAGE" 
ON. The third Screen in the standard 
Blender startup file 1s pre-configured 
for Sequence editing. 

As long as 2 picture has not been 
rendered (with Fle], all strips that have 
been loaded or calculated remain in the 
memory, allowing you to view ‘previews’ in 
real-time. 

The contents of all of the strips, with 
the exception of the one on the current 
frame, are released only if a frame is 
rendered, provided the option 
DisplayButtons->"DO SEQUENCE” has been 
selected. 
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An Effect can be added by selecting two 
overlapping strips and indicating the 
type of effect using SHIFT+A: 


"CROSS" a fluid progression from strip 
1 to stripe. 

“GAMMACR@ESS" this is a gamma- 
corrected cross. It gives a more 
‘natural’ progression in which lighter 
sections are inserted before darker 
ones. 

"ADD" two strips are added. 

“SUB” the second strip is subtracted 
from the first one. 

"MUL" the strips are multiplied. 
“ALPHAOVER" the second strip with its 
alpha is superimposed over the first 
one. Generally, pictures with a/pha are 
32 bits. 


vm 
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“ALPHAUNDER" the first strip is 
inserted after the second one, with the 
alpha of the second strip. 

- "ALPHAOVERDR@P"”; same as 
“ALPHAOVER", but with a drop shadow. 


The sequence in which an Effect uses the 
strips can be changed with the ckev. By 
default, the Effect is linear. An Ipo can be 
linked to the Effect to specify any type 
of progression you require. 

D117 


Groups of selected strips can be 
combined to a Meta strip. Use the 
command mkey to do this. This can be done 
only if no unselected strips are linked to 
the selection with effects. 

Use Taskey to view the contents of a Meta 
and to subsequently leave the Meta. 
Metas can appear in other Metas and 
behave exactly like a normal Sequence 
strip. When Metas are duplicated, their 
contents are not linked. 

Use the command alt+s to undo the Meta. 


Multiple strips or effects can be present 
in each frame, but each one must be at a 
different height. The calculation order 
when displaying a frame is: 


- first all Images or Movies are loaded on 
the current frame [if this has not 
already been done]. 

- then all Effect strips are calculated on 
the current frame [if this has not 
already been done). 

- the uppermost Effect strip is always 
displayed. 

- If there is no Effect strip: the /jowest 
Sequence strip ts displayed. 

This makes it possible to save 
‘temporary’ Sequences at a higher 
position without having them influence 
the picture. 


The contents of a strip can be displayed 
on the current frame by clicking the 
strip with LeftMouse and keeping the 
mouse button pressed in. 


The result of Sequences Is always 
displayed in the resolution set in the 
DisplayButtons with “SIZEX" and “SIZEY”. If 
the option DisplayButtons->0SA Is on, the 
the pictures are filtered enlarged or 
filtered reduced. 
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rendering and post-production 
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ertexPaint option 
to assign individual co 
vertex interactively, as if you were 
painting a Mesh. This 1s displayed in the 
rendering using Gouraud interpolation. 




















makes It possible 


ours to each 
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Vertex colours can replace the Material 
colour or be added to the shading 
calculation as ‘light’. The latter option is 
particularly interesting for radiosity 
effects. Use the MaterialButtons to 
specify the desired method. 


To ensure correct use of the VertexPaint 
option, the Mesh should be set to ‘Single 
sided’ {editButtons). All normals in the Mesh 
should also point in the same direction 
(use ctAl+n in EditMode). 


Use the button EditButtons->"MAKE 
VERTCOL" to specify that vertex colours 
must be used. From that moment onwards, 
the vertex colours are remembered by 
the application, even in EditMode. 

if the Mesh was already displayed as 
‘Shaded’ [craL+z in the 30Window], the 
existing colours are copied to the vertex 
colours. This makes It possible to save 
‘light’ in the vertices and to use 
VertexPaint to draw shadows without 
needing to use Lamps. 


ukey can be used to start and stop 


VertexPaint mode. In this mode, the 
30Window works like a drawing program: 








LeftMouse (hold, draw): 
to draw the active colour. 
MiddleMouse: 
is unchanged; for view rotation or 
translation. 
AightMouse [click]: 
sample a colour, this 1s the active 
colour. 
UKEY: 
Undo, this 1s a ‘real’ undo; UKEY 
restores the situation when used a 
second time. 
KKEY: 
Clear, all vertices are set in the 
drawing colour. 


Use the VertexPaintButtons to specify 
the active colour and settings for the 
drawing operation. They are described in 
detail in the reference section. 


Contrary to what one might expect based 
on their name, the vertex colours are 
saved per face. This makes it possible to 
use different colours on faces that 
share vertices. This sometimes results in 


unexpectedly ‘sharp’ delineation edges. 
Use WKEY (“SHARED VERTEX COL") to have 
all faces that share vertices blend their 
colours. 















































vertex paint 

























































































AOTOSCOPING 


Rotoscoping is a technique that makes It 
possible to use ‘live video’ material as 
the basis for (character) animation. The 
term is based in the traditional 2D 
cartoon animation. ‘Drawing over’ video 
material from actors can result in very 
realistic animations. 

In a 3D animation package, rotascoping Is 
a very attractive alternative for the 
advanced but very expensive 3D motion 
capture technique. 





Rotoscoping works as follows in Blender: 


- Select the required video fragment. The 
frames must be saved in a directory as 
separate, numbered files [the SGI 
version also supports use of Moule 
files]. 

Create a ‘help’ Object with a Material 
and an Image Texture. 

In the Image Texture, specify: 

- The first video frame: “LOAD IMAGE” 
button. [for the Mouie file, also 
activate the green “MOVIE” button). 

- The total number of frames: “FRAMES” 
button. 

Go to the 3Dwindow with the mouse and 
issue the command SHIFT+F?. The 
30Window changes to a ButtonsWindow 
with settings for a “BACKGROUNDPIC’, 
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Set “BACKGROUNDPIC” to ON and use the 
MenuBut at the bottom of the window to 
select the Image Texture. 
Issue the command SHIFT+F5 to restore 
the 30Window. 
If the 30Window is in ‘ortho’ or ‘camera’ 
mode, the selected video frame is 
drawn in the background. 
Rotoscoping works best from the 
Camera. Select a position in which the 
30 model corresponds precisely with L 
the background video. 
The ArrowKeys can be used to browse 
through the frames. Use IKEY to 
animate the 3D model from position to 
position. 






















































































































































































































































































































































































































































































































































































In addition to using Rotoscoping for we 
character animation, it can also be used 
various special effects, e.g. to integrate 
3D models in video or to create 
synchronised mouth movements. 
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CARTOON ANIMATION 
A N O a7.0 


Blender was used to create two very 
successful animation films. The two 
projects involved integrating traditional 
cartoon animation in a 3D world. 

The traditional method, in which the 
‘background artists’ supply material over 
which the character animations are 
superimposed, was turned completely 
upside down. The animated cartoons were 
placed in the 3D scene as flat 3D 
elements. Camera positions, movements 
and light were applicable as usual. The 3D 
animator now functions as a director 
determining the image cut-outs and the 
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moment at which the action starts and 
stops. 

This method 1s also suitable for the use 
of bluescreen video material or actors. - 


‘|t works as follows: 


- Use the standard Mesh Plane for the 
cartoons. Add a Material and Image 
Texture to it. 

- Set the Material to “SHADELESS’ and 
“ZIRANSP”. Use the green “MAPPING” 
buttons to specify that the Texture 
must affect ‘ALPHA’, Due to the fact 
that the alpha comes from the graphic, 
the Material ‘ALPHA’ must be set to 0.0. 

- The cartoon animations can be [Amiga] 
DPaint anim5 files. This drawing 


——— 





program is still very popular with 
animators and remains unparalleled for 
this type of use. In the Image Texture, 
activate the option M9VIE’ to indicate 
that the file is an anim file. 

- Other types of images canalsobe 
used, provided they are also colormap 
files or 32 bits graphics with an alpha 
channel. 

- Colour number ‘0’ is completely 
transparent in colormaps. 

- Colormap graphics are excellent for 
pre-process anti-aliasing. Select the 
option ‘ANTI’ in the TextureButtons for 
this. 

- Specify in the TextureButtons that the 
alpha must be used: “USEALPHA’. 
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Specify the number of frames in the 
TextureButtons and, if necessary, 
specify a playing speed and start 
frame, 

In the 3DWindow, issue the command 
ALT+V. This sets the Plane exactly to 
the relative dimensions of the 
graphics. 

Issue the command CTAL+0. The current 
Image is now displayed in the Plane as 
an outline (wireframe). Use the 
Arrowkeys to change the current 
image. Each time you issue the command 
CTAL+D, the wireframe is modified. This 
makes it very easy to assign the 
cartoon graphic the correct position, 
rotation and size. 











































































































































































































































































When rendering human figures, It Is 
very important that their feet touch 
the floor Since the images are flat, 
their feet [or shadow) must be placed 
slightly be/ow the floor Use a 
MaterialButtonsZoffs value to 
mislead the Zbuffer The graphic is 
given an artificial advantage over the 
other faces. 





The “BLACKSMITH” demo file on the Blender 
ftp site gives a complete demonstration 
of this method. 
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I 0 A T 
INVENTOR/VAML 
F | Ls oagake eg 


Importing 3D objects from other 
Programs are an important feature in any 
3D package. Unfortunately, the SGI past 
of Blender poses limitations in this area: 
Blender can only read Inventor files and 
then only Inventor 1.0 ASCII. This is a 
Negligible limitation on an SGI, since all of 
the major 3D packages are supplied with 
a converter e.g. DxfTolu or AliasTolu. The 
judowngrade’ utility is also available to 
convert new Inventor files to 1.0. 

The VAML format, which is derived from 
nuventor and ts almost identical to it, 1s 
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becoming 8 commonly used standard. 
VAML files are recognised by Blender and 
loaded as Inventor 1.0. 


Blender automatically recognises these 
files, eliminating the need for the user to 
do anything but select the required files 
using Fl. Each Inventor file is loaded and 
converted to a Mesh and/or Surface 
Object. 


The Inventor function in Blender does not 
make use of a ‘standard’ library. The 
function can read the following 
primitives: 


- FaceSet 

- TriangleStripSet 

- IndexedFaceSet 

- IndexedTriangleMesh 

- IndexedTriangleStripSet 
- QuadMesh 

- NurbsSurface 

- IndexedNurbsSurface 


The vertex colours of the Mesh types are 
also read. The remaining colour 
information is retrieved from the nodes 
“MATERIAL’, "BASECOLOR” and 
“PACKEDCOLOR". 





Unfortunately, there is no comprehensive 
standard definition for 3D files. The 
Inventor toolkit can be used to create 
structures that Blender will never be 
able to display in their entirety and 
Blender contains file structures that 
Inventor cannot display. 

This problem ts very likely to remain 
unsolued for the coming years, which 
means that it will remain impractical to 
work with a number of different 3D 
editors in an integrated fashion. Most 
organisations skirt around the problem 
with customised converters written by 
in-house programmers. 

Compatibility issues will receive a high 
priority in design efforts for future 
Blender versions. 
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VIDEOSCAPE FILES | unter I, 
































KYZ OoLO 
The Videoscape format, which is much KYZ 
simpler than Inventor and can even be ik GOUR 
typed in by hand, 1s derived from the nr index! indexé index ... colour number 
very first 3D package for the Amiga, nr index] indexé indexd ... colour K ¥ Z colour 
“VIDEQSCAPESD" It was probably also the a ~ XY Z colour 
first commercial 3D package that could it 
3061: the identification code Reandasiiiadeee inderae 





be run on a ‘home’ computer, as it was 
called in those days. nr index! indexe index3 .. 


NeoGeo has worked with this standard one Uioae hunbers separated by a 
‘object’ format since it came out. Anyone Sas 
[ 
& 











number’ the total number of vertices 









































with a basic knowledge of Basic or C can nr’ the number of vertices in a face The codes are the same as those In the 


ip create good procedural designs using It. Maen}, indaxey Mapes 
Blender ia still able to read end write the number of the vertex, the Example of a ‘Plane’ with four colours: 
these files. It does require a minor number of the first vertex 1s 0 GOUR 


colour’ 24 bit BGR hexadecimal; thus 


change to the way in which colours are 
OxOOOOFF for red. 


used, however Instead of the limited 32 
colormap entries, normal 24 bit colours 


—< een nol be specified. Example of a standard ‘Plane” 


1.0 1.000000 0.000000 Ox0000FF 
1.000000 -1.000000 0.000000 OxO00FFO0 
1.000000 -1.000000 0.000000 OxFFOO 








Four ‘dialects’ have also been developed 3061 1.000000 1.000000 0.000000 OxO0FFFF 
ese, for Videoscape. They are described 4 {0-3 el 
below. 1.0 1.000000 0.000000 
=~ 1.000000 1.000000 0.000000 
2a Due to the fact that each Videoscape file 1.000000 1.000000 0.000000 
pas is only able to describe a single object, -1.000000 1.000000 0.000000 
mas an extra number code Is added to the file 103 2 10xeccoce 
name. 





For example: when the file “RT.QB)’ 1s read, 
Blender also looks for the file “RT.QB)2”. If 
the file exists, it is read and Blender 
goes on to “RT.OB)3” etc.. 


In Videoscape files, blank lines can be 
Sy entered to make the files more readable. 
Use of comments is not permitted. 
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$0.0 0 . 
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3. LAMPS 





3062 
number 

type 

spotsize spotblend 
AGBE 

KYZ 

Veck VecY VecZ 


30G2: the code. 























number: the total number of lamps in the 


file. 


Sun. 


spotsize, spotblend: 








The following block must be repeated for 


‘O' is lamp, ‘I’ is spot lamp, ‘2’ is 


the size of the spot 
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beam [in degrees], and the 
intensity of the beam. 
RAGBE: separated by spaces, the colour 
and Energy of the lamp. 
separated by spaces, the 3D 
coordinate. 
Veck VecY VecZ: separated by spaces, 
the lamp vector. 


Pane, 


Example of two lamps, one normal and one 
spot lamp: 


3062 

( 

0 

0.0 0.0 

1.0 1.0 1.0 1.0 
-4.0 4.0 2.0 
0.0 0.0 0.0 

] 

45.0 0.5 

0.5 1.0 1.0 1.0 
2.0 3.0 4.0 
0403906 


4. CURVE AND SURFACE 


This file can be used to describe both 
Curves and Surfaces. The file is 
relatively complex and is described in 
three parts. 

The header ts: 


3063 

type 
number 
extl exte 
Matrix[4][4] 


30G3: 
type: 


the code 

‘S' is a surface, other numbers 

are Curves 

number: the number of curves or 
surfaces 

extl exte: the extrude numbers, also 
indicated for Surfaces.These 
are not floats, these numbers 
are divided by 500. 

Matrix[4][4]: four lines of four floats 

separated by spaces. This ts the 

right-handed 4*4 matrix that is 

used to determine the position, 

rotation and size. 


Per curue or surface, this block: 


type 

pntsu pntsu 
resolu resolu 
orderu orderu 
flagu flagu 


= 
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The number of knots Is a very precise 
value. If the value is not correct, the 
file will not be properly loaded. This is 








































































































type: ‘0’ 1s Poly, ‘I’ is Bezier, ‘4’ 1s the calculation for the total: Example for a Nurbs Surface: 
Nurbs. Add ‘8’ to this if the 
3063 
Curve ts 2D. order + pnts + (order 1)*(flag 6 1). 5 
pntsu pntsu: the number of vertices In 1 
the U and V direction If necessary, a series of increasing 0 
resolu resolu: the resolution in the numbers can be filled in here. Use the 1.00.00.00.0 
U and V direction "MAKE KNOTS" buttons to set the 00100000 
orderu orderu: the order in the U and U correct values. o.00.0100.0 
ea 0.0 0.0 0.01.0 
flagu flagu: the cyclic ‘flag’ in the U and Example for a Bezier Curve: 
VU direction. ‘I’ 1s cyclic. 4 
3063 ah 
For the Bezier curve type, this block 0 32 32 
— ‘pntsu’ times: j 42 
KYZ oo oo 
Brat. KYZ 1.0 0.0 0.0 0.0 
KYZ 0.01.0 0.0 0.0 -2.0 0.0 0.0 1.0 
hl he 0.00.0 1.0 0.0 1.01.0 0.0 1.0 
peas 0.0 0.0 0.0 1.0 2.0 0.0 0.0 1.0 
k 42: the three handle vertices 30 1.00.01.0 
es hlhe: the egal codes: ‘0’ aoe 1 9 -20001.01.0 
ON is Auto, ‘2’ is Vector, ‘3’ Is ag 101.01.01.0 
we pone. 32.0 2.0.0.0 1.01.0 
i oo 3.0 1.01.01.0 
Phat For other curve types or for Surfaces, O0 
ee this block ‘pntsu x pntsu’ times: 102.0 3.04.0 5.0 6.0 7.08.0 
*f -3.0 1.00.0 1.0 2.0 3.0 4.0 
pte -2.0 0.00.0 
1.0 1.0 0.0 
#4 ZW: the coordinate and weight of the 33 
vertices. 10 1.00.0 
: 2.0 0.0 0.0 
- For other curve types or for Surfaces, 3.0 1.00.0 
ate this block: 33 
a ul u2 ud... 
oA, 181 i ey 
= ul u2 u3:the knots in the U direction 


ul ue u3:only for Surfaces: the knots in 
the V direction. 
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Reference: the windows and hotkeys 
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‘ Blender Windows - 
General Introduction 


This section describes the general functions of 
the mouse and keyboard, both of which work 
Voathichanalhvameniceleted nveleG an enim >) (2 alot) an pale-2ai-Wol-m 
Each Blender window also offers a number of 
specific options. These options are described 
ibamcnl-mcey eh wabalemes-lonarehake 

3078 


THE MOUSE 


Each time you place the mouse cursor over the 
edge of a Blender window, the mouse cursor 
changes shape. When this happens, the 
following mouse keys are activated: 


LeftMouse (hold-move) 

iy a-Ke mn enk-Mn aa hale Cohwan-xeCed-mnloharehanc-Uihyarens 
vertically. The window edge always moves in 
increments of 4 pixels, making it relatively 
easy to move two window edges so that they 
are precisely adjacent to each other, thus 
SKehbannaemant-daam 


MiddleMouse 
A PupMenu prompts for confirmation: "OK? 


Split". At this point, Blender allows you to 
hated fer-hec Mento -¥.¢-Uon ans o) han fey hal axe) mn coler-aTor-)| 
"split" by pressing esc. "Split" divides the 
Wah ae CNW an halco a ZomahaleCoh’e-emmen c-t-Uanalem-Gal—r.t-Vont 
copy of the original window. 


RightMouse 
A PupMenu prompts for confirmation: 


"OK? Join". Windows with a shared edge are 
joined, if possible. 


Blender window headers offer the following 





extra options in combination with mouse keys: 





LeftMouse on the header 
The entire Blender window pops to the 


foreground. 


CTRL+LeftMouse on the header 
The entire Blender window pops to the 


background. 


MiddleMouse (hold-move) on the header 
himcat-m sd -saletcianabateCoh san km arehanwareC-m—haleleterpiave) 
display the entire header, the MiddleMouse key 
can be used to horizontally shift the header. 


RightMouse on the header 
"OK? Switch header". The header can be moved 


to the top or the bottom of the Blender window. 


WINDOW HOTKEYS 


Certain window managers also use the 
following hotkeys. 

ALT-CTRL Can be substituted for ctrt to perform 
the functions described below. 


CTRL+LEFTARROW 
Go to the previous Screen. 


CTRL+RIGHTARROW 
Go to the next Screen. 


CTRL+UPARROW or CTRL+*DOWNARROW 
Maximise the window or return to the previous 
window display size. 


SHIFT+F4 
(olpy-U aterm enim anale Cowan com WPL Uc-W Alaa 


SHIFT+F5 
(oy at-haleg-Mcal-mwabaleCohjamcom- Wr) Phabaleloh yy 


SHIFT+F6 
(olnt-Ualeg-meni-mn abate Cowan com Onl boXonwanateloh yg 




























































































































































































































































































SHIFT+F7 
Change the window to a ButtonsWindow 





SHIFT+F8 
Change the window to a SequenceWindow 





SHIFT+F9 
Change the window to an OopsWindow 








é SHIFT+F10 
Change the window to an ImageWindow 


SHIFT+F11 
Change the window to an ImageSelect 


UNIVERSAL HOTKEYS 


The following HotKeys work uniformly in 
all Blender windows: 





ESCKEY 
This key always cancels Blender 


functions without changes. 
or: FileWindow DataView and 
ImageSelect: back to the previous 
window type. 
or: the RenderWindow is pushed to 
the background. 






























































SPACEKEY 
Start the Toolbox. 
or 3083 











TABKEY 
Start or quit EditMode. 





















































FIKEY 
Loads a Blender file. Changes 


the window to a FileWindow 
































SHIFT+F1 
Loads as a Library froma 
Blender file. Changes the 
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window to a FileWindow making Blender files 
accessible as a directory (partially disabled in 
ValeSIE 

3074 


F2KEY 
Writes a Blender file. Change the window toa 


FileWindow. 


F3KEY 
Writes a picture (if a picture has been 
rendered). The window becomes a FileWindow 


F4AKEY 
Displays the LampButtons 
(if a ButtonsWindow is available). 


FSKEY 
Displays the MaterialButtons 
(if a ButtonsWindow is available). 


F6KEY 
Displays the TextureButtons 
(if a ButtonsWindow is available). 


F7KEY 
Displays the AnimButtons 
(if a ButtonsWindow is available). 


F8KEY 
Displays the WorldButtons 
(if a ButtonsWindow is available) 


FOKEY 
Displays the EditButtons 
(if a ButtonsWindow is available). 


FIOKEY 
Displays the DisplayButtons 
(if a ButtonsWindow is available) 


FIIKEY 
Push or pop the render window. 


aaenn npaaeaaegnageaeAe. 
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FI2KEY 
Start the Render 


LEFTARROW 
Go to the previous frame. 


SHIFT+LEFTARROW 
Go to the first frame. 


RIGHTARROW 
Go to the next frame. 


SHIFT+LEFTARROW 
Go to the last frame. 


UPARROW 
Go forward 10 frames. 


DOWNARROW 
Go back 10 frames. 


ALT+A 

Change the current Blender window to 
Animation Playback mode. The cursor changes 
to a counter. 


ALT-SHIFT+A. 
Hint-melebad-banenwanhalecoh sumo) (0km- Ulm] Ph abalecoh ame fe) 


ihahcony-Vabhnat-WalohaM at-Wi2ex-Vor an aalele tm 


ALT+tE 
Start or leave EditMode. 


IKEY 
Insert Key menu. This menu differs from 


window to window. 


JKEY 
Toggle the render buffers. Blender allows you 


to retain two different rendered pictures in 
memory. 


nda 
Number buttons. These buttons differ... 
depending on the type of Blender window. 
Nebaat-)akom balked aaat-Galeh alice) amdnt—m-VonahZ—-wrs-1 (ten gre)e) 
can be visualised and specified using these 

buttons. 


CTRL+O 
Open file. This key combination allows you to 


load Blender files without opening the 
ma analeCoh wa 
































QKEY 
"OK? Quit Blender". This key closes Blender. 


"Blender quit" is displayed in the console if 
Blender is properly closed. 


Ny te 00 > al 

TimerMenu. This menu offers access to 
information about drawing speed. The results 
Wa -Meoa kyo) -W2-16 Gn balm dal more) abe) (om 


CTRL+U 

"OK? Save User defaults" The current settings 
(windows, objects, etc.), including UserMenu 
settings are written to the file $HOME/.B.blend. 


CTRL+W 
Write file. This key combination allows you to 


write the Blender file without opening a 
FileWindow. 


ALT+*W 

Write Videoscape file. Changes the window to 
a Filewindow. 
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CTRL+X% 
Erase All. Everything is erased and released. 


The $HOME/.B.blend file is reloaded. 
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INFOHEADER 


WindowType (Icon$1i) 
As in all Blender window headers, the first 


button allows you to configure the window 


type. 
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The next two groups of DataButtons can 
be used to manage Screens and Scenes. 
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SCR:screen.001 = | x. 


Screen Browse (MenuBut) 
Allows you to select a different Screen 


from a list. The option "Add New" 
creates an exact copy of the current 
Screen. The copy is ‘invisible’: 
only the name on the adjacent 
button changes. 
HotKey for next or previous Screen: 
(CTRL-)ALT*ARROWLEFT OY 
(CTRL-)ALT+ARROWRIGHT 


SCR: (TextBut) 

Assign a new and unique name 
to the current Screen and then 
adds the new name to the list 

in alphabetical order 
































Delete Screen (But) 
"Delete Current Screen?" The 
current Screen is deleted 
and released. 
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Scene Browse (MenuBut) 
Select a different scene from a list. This button 


is blocked in EditMode. 

"Add New" displays a PupMenu with four 
options: 

"Empty": create a completely empty scene. 
"Link Objects": all Objects are linked to the new 
scene. The Jayer and selection flags of the 
Objects can be configured differently for each 
Scene. 

"Link ObData": duplicates Objects only ObData 
linked to the Objects, e.g Mesh and Curve, are 
not duplicated. 

"Full Copy" everything is duplicated. 


SCE: (TextBut) 
Assigns a new and unique name to the current 


Scene and places the new name in the list in 
alphabetical order 


Delete Scene (But) 

"OK? Delete Current Scene" This button deletes 
and releases the current Scene without deleting 
Objects. 

Objects without users are not written to a file. 


The information text 








The standard text is: 

www.blender.nl: the location at which the 
software can be obtained. 

V 1.50: the version. This manual is applicable to 
the V1.5x series only. 

Fra: the current frame number 


RARRA 





- Ve: 4 Fa: 1: the number of vertices and faces in 
the current 3DWindow. If in doubt, use pap-9 to 
count the vertices and faces again. 

Ob: 0-1: the number of selected Objects and the 
total number of Objects in the current 
3DWindow. 

La: 1; the number of lamps in the current 
3Dwindow. 

Mem: 1.9M: the amount of memory in use in 
Megabytes, not including fragmented memory. 
Time: 00.01.56 (00:44): the pure rendering 
time for the last picture rendered in 
minutes/seconds/hundredths of a second and 
idatomecVondet-UMm-b.aeg-Und-dalet-)aharemananl-mi nal 
seconds/hundredths of a second. Excessive 
swap time or poor file accessibility can cause 
high 'extra rendering time’. 

Plane (or similar): the name of the active 
Object. 


agualajas 


Changes in EditMode: 
- Ve: 0-4 Fa: 0-1: The first numeric value is the 


number of selected vertices, the second is the 
total number of vertices. The numeric values 
for the second variable apply to faces and have 
the same significance. 


During and after rendering: 
The values for the totals are changed to reflect 


the rendered picture. These values may be 
different from the totals displayed in the 


3DWindow. 





The UserMenu allows you to configure personal 
settings. These settings are automatically 













































































































































































































































































































































































Blender is started. aa 
Personal settings cannot be written to a file * 
other than .B-blend. 








The HotKey CTRL-U can be used to overwrite th 
file -B.blend. 



























































































































































































































































The directory from which Blender retrieves 
NZ-You co} aude) ah ako) al eh a ane) 0) [tod 


Render: (TextBut) 
The directory to which Blender renders by 


default. 


Texture: (TextBut) 
The directory from which Blender retrieves 
pictures for textures and texture plugins. 


SeqPlugin (TextBut) 
The directory from which Blender retrieves 


Sequence plugins. 


Auto Temp Save | 
Dir-fusr/tmp/ Load Temp 


PNUG Colm S00) XW Z-G Kole fo] 009) 
Blender can save 'temp' files at regular 


intervals as a temporary backup or as extra 
protection against disasters. The files are 
identical to Blender files saved in the normal 
manner. If Blender is in EditMode when this 
fiUUatonale) alm kaeGs-1c Umno) al h’an dnl mona leah al-VimOl-Uc-Ur-U a 
saved, without saving the Data with which you 
are working. 
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Blender saves 'temp' files in the specified 'temp' 
directory with the name 
"<process-id>.blend" This results in unique 
names for all 'temp' files, allowing multiple 
Blenders to simultaneously write ‘temp’ files 
on the same computer When Blender is closed 
down, the file is renamed "quit.blend", 
making it easy to retrieve work in progress if 
the user inadvertently quits Blender 
Blender writes files very quickly, which 
means that waiting time is kept toa 
minimum, allowing the user to continue 
working within a split second after saving 
files of 1-2 Mb. 

































































































































































Time: (NumBut) 
The time interval in minutes required to 
write 'temp' files. 








" Dir: (TextBut) 

co The directory to which ‘temp’ files are 
g ; at written. Do not use network drives if 
% possible. Instead, use a local 
directory on your own workstation. 


Load Temp (But) 

This button, the Blender disaster’ 
button, loads the most recently 
saved 'temp' file. 















































Versions (NumBut) 

This option also allows you to 
work with Blender more safely. 
When this option is activated, 

files that are overwritten by 
Blender are assigned a new 
file name with a version 
number 
For example: 
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If 'Versions' has a value of 2 and the file 
'rt_blend is being written: 

rt.blend2 is deleted 

rt_blend! is renamed to rt-blend2 
rt_blend is renamed to rt-blend! 

rt.blend is rewritten. 





FS Collums | A 


Scene Global (TogBut) 

Each Screen can display a different Scene. In 
cases involving numerous active Screens, this 
can be somewhat confusing. This option can be 
used to display the current Scene in all Screens. 


NoCapsLock (TogBut) 
This button can be used to deactivate the 


CapsLock key. This button only applies to the 
TextButton. 


ViewMove (TogBut) 
By default, MiddleMouse causes a rotation in 


the 3Dwindow and SHIFT+*MiddleMouse causes a 
translation. The option "ViewMove" toggles the 
key code. 


TrackBall (TogBut) 
There are two methods to rotate a 3DView with 


MiddleMouse. The TrackBall method offers more 
freedom than the other option, the turn table 
method. 


FS Columns (TogBut) 
This button activates column mode drawing in 


the FileWindow. 


Mat on Obj (TogBut) 

By default, Blender assumes that Materials are 
linked to the ObData when new Objects are 
created. This option toggles between the 
default and the alternative, which links 
Materials directly to the Object. 
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By default, the following Jimitors apply to 
grabbing, rotating and scaling: 
- (no key): fluid change 
sHiFT: finer control 
cTRL: large grid steps 
- SHIFT-CTRL: Small grid steps 


The following alternatives can also be used: 
(no key): large grid steps 

- SHIFT: Small grid steps 

- cTRL: fluid change 

- SHIFT-CTRL: finer control 


(ch e-Vom Chale MM OKeleqs eta) 
Toggle to the alternative /imitors for 


translations. 


Size Grid (TogBut) 


Toggle to the alternative Jimitors for scaling. 


Yoh a Ch ake Ol Roled 31000) 


Toggle to the alternative Jimitors for rotation. 










































































































































































































































































































































































































































































































































































































































































































































































Duplication / Linking presets ; 
One of Blender's most advanced features is: its 


use of object-oriented functions. Blender — 
allows you to reuse (i.e. link) data blocks to 
construct compact and efficient structures. 
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The most commonly use of links is when 

EVonanz-Ganatemment-mell) ol ifer-ae—mero) aa aat-aaleess 

ALT+D: create a copy of the selected Objects, 

reusing (i.e. linking to) all other data, 

including Meshes and Materials. 

- sHiFT+D: create a copy of the selected Objects, 
using these button settings to determine 
whether links to other data are created or 
duplicates of other data are created. 




































































































































































































































































































































































































































































































































































































































































The FileWindow 





















[=] Free: 81.105 Mb Files: 









FILEHEADER 
1A Short Text (IconTog) 
Indicates whether the file names are displayed 
: WindowType (IconSli) in long or short format. 
Seema : As with every window header the first 


Free: 81.105 Mb Files: .000) 8.600 Mb 


The header provides extra information about 





button enables you to set the window type. 























































































































































































































ia the status of the selected directory. 
Free: 81.106 Mb: the free disk space available 
Full Window (IconTog) Files: (0) 72: the number of selected files 
Expands the window to full screen or between parentheses, followed by the total 
returns to the previous window display number of files. 
size; returns to the original screen (0.000) 8.600 Mb: the total number of bytes in 
setting the selected files between parentheses, 
HotKey: (ALT-)CTRL+*UPARROW followed by the total for the entire directory. 
3078 
FILEWINDOW 
Sort Alpha (IconRow) = 
Files are sorted alphabetically. : 
Directories are always sorted first. : 4096 ; 1:43 15- = 
OSt ¥ O 1 
Sort Time (IconRow) | 4 096 : 01 10-4 






























































Files are sorted by age. 
















































































Sort Size (IconRow) 
Files are sorted by size. 










































































































































































































































































































































































LOAD FILE 


Indicates what type of 
FileWindow this is- 
It is extremely important to 
continually verify that the 
correct LOAD or SAVE option 
is selected. 
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The FileWindow is generally called up to read 
and write files. However, you can also use it to 
manage the entire Unix file system. It also 
provides a handy overview of the internal 
Blender structure. 


There are 4 'modes' for the Filewindow 
FileManager: the standard mode. 

FileSelect: the FiteHeader shows the action to 
be performed (Load, Save, etc.). 

DataSelect: display the Blender data system as 


files. 
DataBrowse: like DataSelect, but now as an 


alternative to a PupMenu. 


The FileWindow is optimised for reuse. The 
second and subsequent times the same 
directory is called up, the Unix file system is 
not re-read. This saves Propakatetche-voll-mananlcrmr leas 
can sometimes cause confusion if other 
processes have written files to the directory 
(the directory is always read again after 
Blender writes to it). 

If you have any doubts about the validity of the 
current display, Press DOTKEY. 





P (But) 
Displays the parent directory. You can also use: 


PKEY. 


DirName: (TextBut) 
This button displays the current directory- 


You can also create a new directory. When you 
leave the button (with LeftMouse OY ENTER), YOU 
will be asked: "OK? Make dir’. 


Preset Directories (MenuBut) 
The file $HOME/-Bfs Ptohaheuhakeraaletan) Xm 


presets that are displayed in this menu. 


FILESELECT 

























If a file is read or written, the directory 
involved is temporarily added to the men 


FileName: (TextBut) 
The file name can be entered here. 


This button can also be used to select files 
Weahategmeyaileler-backs 

Example: enter * tga', then press ENTER. All 
files with the extension ' tga are selected. 

















Blender commands such as Fi (read file) and Fé 
(write file) invoke a FileWindow in FileSelect 
mode. This mode is used to indicate a single 
file, i.e. the file in the FileName button. 

Press ENTER to initiate the action, e.g. read a 
Blender file. Use esc to cancel the action. 


The FileManager functions also work in 
FileSelect mode. These only work on selected 


files. 


Standard functions in this Wrahalecohwas 


LeftMouse 
Indicates the active file. Its name is placed in 


the FileName button- 


MiddleMouse 
Indicates the active file and closes the 


FileWindow with the message OK. 


RightMouse 
Select files. For functional reasons, a RightMouse 


Select here does not indicate the active file! 




















ENTER / PADENTER 
Closes the Filewindow, returns with an OK 


message. 


ESC 
Closes the Filewindow with no further action- 
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PAGEDN 


Scrolls down one page. 


PAGEUP 
Scrolls up one page. 


HOMEKEY 
Scrolls to the first file. 


ENDKEY 
Scrolls to the last file. 


PADPLUSKEY / EQUALKEY 
Automatic file-number increase. If there is 


a number in the active file name (such as 
rtO1.tga), this number is incremented by 
one. This is quite handy when reading or 
writing sequential files. 


PADMINUSKEY / MINUSKEY 
Automatic file number decrease (see 


previous description). 


SLASHKEY 
Make the current directory the root 


directory: "/" 


PERIODKEY 
Re-read the current directory. 


EKEY 

For the active file: start the Unix 
command: $WINEDITOR “file” For 
viewing text files. 


vie 
Vlyeores. 


IKEY 
For the active file: start the 
a ae Unix command: #IMAGEEDITOR 
“file” For viewing or Editing 
images. 




































































































































































































































































































































































PA RAGARKRAR 














































































































READ LIBRARIES 


Blender allows you to read in, append, or Jink 
(parts of) other files. The link feature is not yet 
available in Version 1.5. 
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If ‘Load Library’ is selected snirt+Fi the 
FileSelect appears in a special mode. Blender 
files are now highlighted as directories. They 
are accessible as a directory as well; they then 
display a situation in much the same way as 
DataView displays the internal Blender 
structure. 

Now you can select any number of blocks you 
wish Using RightMouse and append them to the 
current structure with a simple ENTER. The 
complete ‘underlying’ structure is included: 
thus, if an Object is selected, the associated 
Ipo, ObData, Materials and Textures are 
included as well. If a Scene is selected, the 
entire Scene is appended to the current 
structure, Objects and all. 

You can specify how you want this to be 
appended in the FileSelect Header: 


Fe ees | 





Append (RowBut) 
External blocks become a normal part of the 


current structure, and thus of the file as well, if 
the file is saved. Appending a second time 
causes the entire selection to be added again in 
its entirety. Since block names must be unique, 
the name of the appended blocks will differ 
slightly from the existing name (only the 
number in the name). 


Link (RowBut) 

This is the ‘normal use of Libraries. The 
specified blocks are added to the current 
structure here as well, but Blender remembers 
the fact that they are Library blocks. When the 
file is saved, only the name of the Library block 
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and the name of the file from which the blocks RKEY 

were copied are saved, thus keeping the Remove files. For safety's sake: only empty 
original file compact. When you read the file directories. (Unix rm -f) i 

again, Blender reads the original file and then 

reads all the Library blocks from the other SHIFT+R 

file(s). The names of the files and the blocks Remove files recursively. This deletes the entire ». 
must not be changed, however. contents of directories. (Unix: rm -rf) 

Blender keeps track of what Library blocks have 

already been read. Appending the same blocks TKEY 

twice has no consequences. Update modification times of files. 




















(Unix: touch) 
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DATAVIEW. AND DATABROWSE 








































































































_.The-FileManagerfunction only works with PI] ia? 
selected files. The active file does not play @ 
role here. 

Ni loka etek madateeiomerhanbanthale eae Colt-t-9 ol-rel a Onze) 
FileWindows to be open. Commands such as 
RKEY (remove) and TKEY (touch) also work with a 
single Window. 

Note: When we say files here, we also mean 
directories. 


































































































AKEY 
Select/deselect all files. 


fel BKEY 
Backup files to the other FileWindow. This 


allows files to be copied without changing the 
file date. 


CKEY 
Copy files to the other FileWindow. (Unix: cp -r) 


read. 














































































































LKEY: 
Link files to the other FileWindow. (Unix: In) 


























MKEY 
Move files to the other FileWindow. (Unix: my) 




























































































































































































































































































The DataView window can be invoked with 
suirt+F4. It allows you to view the entire internal 
Blender structure as a file system. 
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Each DataBlock is listed a file name. They are 
sorted by type in directories. 


























Currently the functions are limited to: 


Select Objects by name. Click RightMouse on the 
file name. A LeftMouse click on a name makes 
the Object active. Note that an activated 

Object can also reside in a hidden layer 
Setting and deleting Fake Users. (Press F). A 
Fake User ensures that a DataBlock is always 

saved ina file, even if it has no users. 
Link Materials (ctri+L). The links to selected 
Materials are all replaced by a link to the 
active Material (LeftMouse, in the FileName 
button). 
This link option will be expanded to 
other DataBlock types. 


PupMenus that contain more than 24 
items and are thus unmanageably 
large, are replaced by the DataBrowse 
windows. 





Standard functions in this window: 






































LeftMouse 
Display the active DataBlock. This is 


placed in the FileName button. 



























































MiddleMouse 

Display the active DataBlock and 
close the DataBrowse with an OK 
message. 














ENTER / PADENTER 
Close the DataBrowse, return 


— — with an OK message. 




















































































































ESC 
Close the DataBrowse with no 


further action. 
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PAGEDN 
Scroll down one page. 


PAGEUP 
Scroll up one page. 
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WindowType (Iconsli) 
As with every window header, the first button 
allows you to set the window type. 


Ly 


Ava MW Abate Cohan @ketohal Keres) 

Maximise the window, or return it to its 
original size; return to the old screen setting. 
Hotkey: (ALT-)CTRL*UPARROW 
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raKchant-makexebalsieas) 

All Objects in the visible layers are displayed 
completely, centered in the window. Hotkey: 
HOMEKEY. 


JERE BREEE 
PReEE HEERE 


Layers (TogBut) 

These 20 buttons show the available layers. In 
fact, a layer is nothing more than a visibility 
flag. This is an extremely efficient method for 
testing Object visibility. This allows the user to 
divide the work functionally. 

For example: Cameras in layer 1, temporary 
Objects in layer 20, lamps in layers 1, 2, 3, 4 
and 5, etc. 

All hotkey commands and tools in Blender take 
the layers into account. Objects in ‘hidden’ 
layers are treated as unselected. 


Use LeftMouse for the buttons, SHIFT+LeftMouse for 
extend.select layers. 





Diol ecco a at at 


3DHEADER 


‘er aa oe Te toa ae | as | 
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Hotkeys: iKEY, 2KEY, etc. OKEY, MINUSKEY, EQUALKEY fOr 
layers 1,2,3,4, etc. : 
Use ALT+(IKEY, 2KEY, ... OKEY) for layers 11, 12;.25.20- 
Here, as well, USE SHIFT+Hotkey for extend select. 


MoXe] an KeXess104g) 

Every 3DWindow has it’s own layer setting an 
active Camera. This is also true for a Sera (= 
here it determines what layers - and what 
camera - are used to render a picture. 

The Jock option links the layers and Camera of 
the 3DWindow to the Scene and vice versa: the 
layers and Camera of the Scene are linked to 
the 3DWindow. 

This method passes a layer change ob ha-xond hace) 
the Scene and to all other 3DWindows with the 
“Lock” option ON. 

Turn the “Lock” OFF to set a layer or Camera 
exclusively for the current 3DWindow. 

All settings are immediately restored by 
turning the button back ON. 


LocalView (IconTog) 

LocalView allows the user to continue Nivzeha an ales 
with complex Scenes. The currently selected 
Objects are taken separately, centered and 
displayed completely. The use oh me) hwahatecohws 
layers is temporarily disabled. Reactivating 
this option restores the display of the 

EYo NW ahatoCohw anal nesmoha cen bat-Vimcolana 

If a picture is rendered from a LocalView, only 
the Objects present are rendered plus the 
visible lamps, according to the layers that 
have been set. Activating a new Camera in 
LocalView does not change the Camera used by 
the Scene. 
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Normally, LocalView is activated with the hotkey 
PAD_SLASH- 


View Mode (IconSli) 

A 3DWindow offers 3 methods for 3D display: 
Orthonormal Blender offers this method from 
every view not just from the X&, Y or Z axes. 

Perspective. You can toggle between 
orthonormal and perspective with the 
hotkey PAD_S. 
Camera. This is the view as rendered. 
Hotkey: PAD_o. 








































































































ae YO View Direction (IconS1i) 
These pre-sets can be used with either 
ortho or perspective. Respectively, these 








: are the: 
x e Top View hotkey PAD_7 
a 2 Front View hotkey PAD_1 
Zz are \ Right View, hotkey pap3 
aor = me The hotkeys combined with suirt give 


the opposite view direction. (Down 
View Back View Left View) 





Vr. Draw Mode (IconS1i) 
\ Set the drawing method. 
Respectively: 
BoundBox. The quickest method, 
for animation previews, for 
example. 
WireFrame. 
Solid. Zbuffered with the 
standard OpenGL lighting. 
Hotkey: zkEY, this toggles 
between WireFrame and Solid. 
Shaded. This is as good an 
: approach as is possible to the 
Sa : manner in which Blender 
renders with Gouraud 
shading. It displays the 
situation from a single 
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frame of the Camera. Hotkey: sHirT+z. Use cTRL+z to 
force a recalculation. 

Textured. This method is not supported in this 
version. 


Objects have their own Draw Type, independent 
of the window setting (see 
EditButtons>DrawType). The rule is that the 
minimum DrawMode is displayed. 





View Move (IconBut, click-hold) 
Move the mouse for a view translation. This is 
an alternative for SHIFT+MiddleMouse. 


View Zoom (IconBut, click-hold) 

Move the mouse vertically to zoom in and out of 
the 3DWindow. This is an alternative for 
CTRL*+MiddleMouse. 





These buttons determine the manner in which 
the Objects (or vertices) are rotated or scaled. 


Around Center (IconRow) 
The midpoint of the boundbox is the center of 
rotation or scaling Hotkey: COMMAKEY. 


Around Median (IconRow) 
The median of all Objects or vertices is the 
center of rotation or scaling 


Around Cursor (IconRow) 
The 3DCursor is the midpoint of rotation or 
scaling. Hotkey: DOTKEY-. 


Around Individual Centers (IconRow) 

All Objects rotate or scale around their own 
midpoints. 

In EditMode: all vertices rotate or scale around 
the Object midpoint. 








Be) Lau 
EditMode (IconTog) 
This button starts or terminates EditMode. 


Hotkey: TAB OY ALT+E. 
026 


VertexPaint (IconTog) 
This button starts or terminates 


VertexPaintMode. Hotkey: VKEY. 
3155 
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3DWINDOW 














- Agrid. The dimensions (distance between the 
gridlines) and resolution (number of lines) can 
be set with the ViewButtons. This grid is drawn 
as infinite in the presets of ortho ViewMode 
(Top, Front, Right view). In the other views, 
there is an finite ‘floor’. 

Many Blender commands are adjusted to the 
fob heal-teRdiohamehiment-mepa ic emcomivonronaleyai-Car-\ 
standard ‘unit’. Blender works best if the total 


| The standard 3DWindow has: 











a ‘world’ in which the user operates continually 

a falls more or less within the total grid floor 

S (whether it is a space war or a logo 

= animation). 

= - Axes in colour codes. The reddish line is the & 
axis, the green line is the Y axis, the blue line 

_ is the Z axis. 

(es) 
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THE MOUSE 
















In the Blender universe, the ‘floor’ is normally”... 
formed by the X and Y axes. The height and. 
eoC-yohunianaeGam-Viehalemenl-myan-U. ahs a, 
A 3D cursor. This is drawn as a black cross wi 
a red/white striped circle. A LeftMouse click 
moves the 3DCursor. Use the SnapMenu (sniFt+s) 
to give the 3Dcursor a specific location. 
New Objects are placed at the 3D cursor 
ifeYer-Wa keh ae 

Layers (visible in the header buttons). 
Objects in ‘hidden’ layers are not displayed. All 
hotkey commands and tools in Blender take th 
layers into account: Objects in the ‘hidden’ 
layers are treated as not selected. See the 
io) ohw abate mn oy-Oe-Vene-0o)n- 69k 4-11 

ViewButtons. 

Separate variables can be set for each 
3Dwindow, e.g for the grid or the Jens. Use the 
SHIFT+F7 hotkey or the WindowType button in the 
3DHeader. The ViewButtons are explained in 
detail elsewhere in this manual. 
3231 









































The mouse provides the most direct access to 
the 3DWindow. Below is a complete overview: 


LeftMouse 
Position the 3DCursor. 


CTRL+LeftMouse 
In EditMode: create a new vertex. 


LeftMouse (click-hold-draw) 
These are the Gestures. Blender’s gesture 
recognition works in three ways: 

- Draw a straight line: start translation mode 
((eng-Vop ola) 
Draw a curved line: start rotation mode. 

- Draw a V-shaped line: start scaling mode. 



















































































































































































































































































































































































MiddleMouse (click-hold) 
Rotate the direction of view of the 3DWindow. 


This can be done in two ways (can be set in the 
UserMenu): 
The trackball method. 
In this case, where in the window you start the 
mouse movement is important. The rotation 
can be compared to rotating a ball as if the 
mouse grasps and moves a tiny miniscule 
point on a ball and moves it. 
— ; If the movement starts in the middle of the 
a window the view rotates along the 
horizontal and vertical window axes. If the 
movement begins at the edge of the 
window the view rotates along the axis 
perpendicular to the window. 
The turntable method. 
A horizontal mouse movement always 
results in a rotation around the global Z 
= axis. Vertical mouse movements are 
corrected for the view direction, and 
result in a combination of (global) X 
and Y axis rotations. 

























































SHIFT+*MiddleMouse (click-hold) 

Translate the 3D)Window. Mouse 
movements are always corrected for 
the view direction. 





























CTRL+MiddleMouse (click-hold) 
Zoom in/out on the 3DWindow 








RightMouse 

Select Objects or (in EditMode) 
vertices. The last one selected is 
also the active one. This 
method guarantees thata 

‘a zh Veo maximum of 1 Object and 1 

vertex are always selected. 
This selection is based on 
graphics (the wireframe). 
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SHIFT+RightMouse 
Extend select Objects or (in EditMode) vertices. 


The last one selected is also the active one. 
Multiple Objects or vertices may also be 
selected. This selection is based on graphics too 
(the wireframe) 


CTRL+RightMouse 
Select Objects on the Object-centers. Here the 


wireframe drawing is not taken into account. 
Use this method to select a number of identical 
Objects in succession, or to make them active. 


SHIFT-CTRL+RightMouse 
Extend select Objects. The last Object selected is 


also the active one. Multiple Objects can be 
selected. 


RightMouse (click-hold-move) 

Select and start translation mode, the Grabber 
This works with all the selection methods 
mentioned. 

3088 


PAD 


The numeric keypad on the keyboard is reserved 
for view related hotkeys. Below is a description 
of all the keys with a brief explanation. 


PAD_SLASH 
LocalView The Objects selected when this 


command is invoked are taken separately and 
displayed completely, centered in the window 
See the description of 3DHeader>LocalView 


PAD_STAR 
Copy the rotation of the active Object to the 


current 3DWindow. Works as if this Object is the 
camera, without including the translation. 


HPAAAARAARAARA. 
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PAD_MINUS, PAD_PLUS 
Zoom in, zoom out. This also works for Camera 


ViewMode. 


PAD_DOT 

Center and zoom in on the selected Objects. 
The view is changed in a way that can be 
compared to the LocalView option. 


1>7-\ a) 
Toggle between perspective and orthonormal 


mode. 


PAD_9 
Force a complete recalculation (of the 


EVatbant-alohamea’aac-taahs mt- tale meee Wy ar-Ver-Unee 


PAD_0O 
View from the current camera, or from the 


Object that is functioning as the camera. 


CTRL+PAD_O 

Make the active Object the camera. 

Any Object can be used as the camera. 
Generally, a Camera Object is used. It can also 
be handy to let the Lamp function temporarily 
Ev Wrer-Canl-bae- Wn ani-samcGha-conahaleme-Dale-Co lean ale mane 


ALT+PAD_0O 
Revert to the previous camera. Only Camera 
Objects are candidates for ‘previous camera’. 


PAD_7 
Top View. (along the negative Z axis, Y up) 


SHIFT+PAD_1 
Down View. (along the positive Z axis, Y up) 


PAD_1 
Front View. (along the positive Y axis, Z up) 


SHIFT+PAD_1 
Back View. (along the negative Y axis, Z up) 


HOTKEYS 








PAD_3 

Right View. (along the negative X axis, Z.up}, 
> lage, 

SHIFT+PAD_3 

Left View. (along the positive X axis, Z up) 





























PAD_2, PAD_8 = 
Rotate using the turntable method. Depending 
on the view, this is a rotation around the X and 


Y axis. 












































PAD_4 PAD_6 
Rotate using the turntable method. This is a 


baohe-Waleham-UgeleGatcGn dnl -yan- ta he 


SHIFT+(PAD_2, PAD_8) 
Translate up or down; corrected for the view. 


SHIFT+(PAD_4, PAD_6) 
Translate up or down; correct for the view. 


This list contains all the hotkeys that can be 
used in a 3D window. EditMode hotkeys are 
eX Kyo ap ol-Yo Mba ent-micel Mohn anarem ox-Ue-Wene-00]2m 


HOMEKEY: 
All Objects in the visible layer are displayed 


completely, centered in the window. 


PAGEUP 
Select the next Object Key. If more than one 


Object Key is selected, the selection is shifted 
up cyclically. 
Only works if the AnimButtons>DrawkKey is ON 
for the Object. 














SHIFT+PAGEUP 
Extend select the next Object Key. 
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PAGEDOWN 
Select the previous Object Key. If more than one 
Object Key is selected, the selection is shifted up 
cyclically. Only works if the AnimButtons> 
DrawkKey is ON for the Object. 
















































































SHIFT*PAGEDOWN 
Extend select the previous Object Key. 


ACCENTKEY (To the left of the 1KEY) 
Select all layers. 






































_ SHIFT*ACCENTKEY 
ow = Revert to the previous layer setting 


























= AKEY 

Select All / deselect All. If one Object or 
: = vertex is selected, everthing is always 
aaa "| deselected first. 





_— sei SHIFT*+*A 
a : This is the AddMenu. In fact, it is the 
; ToolBox that starts with the ‘ADD’ 
option. If Objects are added, Blender 
starts EditMode immediately, if 
possible. As long as EditMode is 
active, this part of the AddMenu 
cannot return to main mode. 

















CTRL+A 
“Apply size/rot” The rotation and 
dimensions of the Object are 
assigned to the ObData (Mesh, 
Curve, etc.). At first glance, it 
appears as if nothing has 
changed, but this can have 
considerable consequences for 
animations or texture 
mapping. 

This is best illustrated by also 
having the axis of a Mesh 
Object be drawn 

(EditButtons>Axis). Rotate 
the Object and activate 
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Apply. The rotation and dimensions of the 
Object are ‘erased 


CTRL-SHIFT+*A 
If the active Object is automatically duplicated 


(see AnimButtons> DupliFrames or 
AnimButtons>Dupliverts), a menu asks “Make 
dupli’s real?” This option actually creates the 
Objects. 

If the active Mesh Object is deformed bya 
Lattice, a menu asks “Apply Lattice deform?” 
Now the deformation of the Lattice is assigned 
to the vertices of the Mesh. The Lattice 
deformation remains, now having a double 
effect. 


BKEY 
Border Select. Draw a rectangle with the 


LeftMouse; all Objects within this area are 
selected, but not made active. Draw a rectangle 
with the RightMouse to deselect Objects. 

In orthonormal ViewMode, the dimensions of 
the rectangle are displayed, expressed as 
global coordinates, as an extra feature in the 
lower left corner In Camera ViewMode, the 
dimensions that are to be rendered according 
to the DisplayButtons are displayed in pixel 
units. 


SHIFT+B 

Render Border This only works in Camera 
ViewMode. Draw a rectangle to render a smaller 
cut-out of the standard window frame. If the 
option DisplayButtons Border is ON, a box is 
drawn with red and black lines. 

3288 


CKEY 
Centre View. The position of the 3DCursor 


becomes the new centre of the 3D)Window. 


SHIFT+C 
CentreZero View. The 3DCursor is set to zero 
(0,0,0) and the view is changed so that all 


AR AR. 
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Objects, including the 3Dcursor, can be 
displayed. This is an alternative for HOMEKEY. 


ALT+C 

Convert Menu. Depending on the active Object, 
a PupMenu is displayed. This enables you to 
convert certain types of ObData. It only 
converts in one direction, everything 
ultimately degrades to a Mesh! 

The options are: 


Font > Curve 
MetaBall > Mesh 
Curve > Mesh 
Surface > Mesh 


CTRL+C 
Copy Menu. This menu copies information from 


the active Object to (other) selected Objects. 
- Fixed components are: 
"Copy Loc": the X,Y,Z location of the Object. If 
a Child is involved, this location is the 
relative position in relation to the Parent. 
"Copy Rot": the X%,Y,Z rotation of the Object. 
"Copy Size": the X,Y,Z dimension of the 
Object. 
"DrawType" : see EditButtons>DrawType. 
"TimeOffs" : see AnimButtons>TimeOffs. 
"Dupli": all Duplicator data from the 
7Nabbanlsleanceh abs 
- If applicable: 
"Copy TexSpace": The texture space. 
"Copy Particle Settings": the complete particle 
system from the AnimButtons. 
- For Curve Objects: 
"Copy Bevel Settings": all beveling data from 
the EditButtons. 
- Font Objects: 
"Copy Font Settings": font type, dimensions, 
cs oy- Vou hale ms 
"Copy Bevel Settings": all beveling data from 
the EditButtons. 


- Camera Objects: 
"Copy Lens": the lens value. 


SHIFT+D 
"Add Duplicate". The selected Objects are 


copied. The settings in the UserMenu 
(Duplication/Linking presets) determine what». 
DataBlocks are also copied or are linked. 
Blender then automatically starts Grab Mode 
(see GKEY). 

3070 


ALT+D 
"Add Linked Duplicate". The selected Objects are 
copied. The DataBlocks linked to Objects 
remain linked. 

Blender then automatically starts Grab Mode 
(see GKEY). 


CTRL+D 

Draw the (texture) Image as wire. This option 
has a limited function. It can only be used for 
rAbmotoh any oleh shan ale i 

3159 


rN a 
Start / stop EditMode. Alternative hotkey: TAB. 
3026 


SHIFT+F 
Fly Mode. Only from Camera ViewMode. The 


mouse cursor jumps to the middle of the 

window. It works as follows: 

Mouse cursor movement indicates the view 

cubg-renareham 

- LeftMouse Click (repeated): Fly faster. 

- MiddleMouse Click (repeated): Fly slower. 

- LeftMouse+MiddleMouse: Set speed to zero. 
cTrL: translation downwards (negative Z)- 

- alt: translation upwards (positive Z). 

fan ora OF-W nat>)e-We of-Vol an com Resse Uae halem oles ha lo) ae 
terminate Fly Mode. 
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spAceKEY: Leave the Camera in current position, 
terminate Fly Mode. 
(Be careful when looking straight up or down. 
This causes confusing turbulence.) 


CTRL+F 
Sort Faces. The faces of the active Mesh Object 


are sorted, based on the current view in the 
3DWindow The leftmost face first, the 
rightmost last. 
The sequence of faces is important for the 
Build Effect (AnimButtons). 


GKEY 
Grab Mode. Or: the translation mode. This 


works on selected Objects and vertices. 
Blender calculates the quantity and 
direction of the translation, so that they 
correspond exactly with the mouse 
movements, regardless of the 
ViewMode or view direction of the 
3DWindow 


Alternatives for starting this mode: 
RightMouse (click-hold-move) 
LeftMouse (click-hold-draw) to draw 

a straight line. 

The following options are available 
in translation mode: 
Limitors: 

cTRL: in increments of 1 grid 
unit. 

SHIFT+CTRL: in increments of 0.1 
grid unit. 

MiddleMouse toggle: 

A short click restricts the 
current translation to the X,Y 
or Z axis. Blender calculates 

which axis to use, depending 
on the already initiated 
mouse movement. 
Click MiddleMouse again to 
return to unlimited 
translation. 









































































































































































































































ARROWKEYS: 
These keys can be used to move the mouse 
cursor exactly 1 pixel. 
Grabber can be terminated with: 
LeftMouse, SPACEBAR OY ENTER: Move to a New 
position. 
RightMouse Or Esc: everything goes back to the 
old position. 
Switching mode: 
GkEyY: Starts Grab mode again. 
SKEY: SWitches to Size mode. 
RKEY: switches to Rotate mode. 


ALT+G 
Clear location. The X,Y Z locations of selected 


Objects are set to zero. 


IKEY: 
Insert Object Key. A key position is inserted in 


the current frame of all selected Objects. A 
PupMenu asks what key position(s) must be 
added to the IpoCurves. 

"Loc": The XYZ location of the Object. 

"Rot": The XYZ rotation of the Object. 

"Size": The XYZ dimensions of the Object 

"LocRot": The XYZ location and XYZ rotation of the 
Object. 

"LocRotSize": The XYZ location, XYZ rotation and 
XYZ dimensions of the Object. 

"Layer": The layer of the Object- 

"Avail" A position is only added to all the current 
IpoCurves. 

"Effector": (only for Ika Objects) the end-effector 
position is added. 

"Mesh" "Lattice" "Curve" or "Surface": 
depending on the type of Object, a VertexKey 
can be added 


CTRL+J 
Join Objects. All selected Objects of the same 


type are added to the active Object. What 
actually happens here is that the ObData blocks 
are combined and all the selected Objects 
(except for the active one) are deleted. 


ARAAAARARAARAR 
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This is a rather complex operation, which can 
lead to confusing results, particularly when 
working with a lot of linked data, animation 
curves and hierarchies. 


KKEY 
Show (as) Keys. The DrawKey is turned ON for all 


selected Objects. If all of them were already 
ON, they are all turned OFF. 
S119 


SHIFT+K 
A PupMenu asks: "OK? Show and select all 


keys". The DrawKey is turned ON for all selected 
Objects, and all Object-keys are selected. This 
ravbaten atch gMnEmURs-1cOn CoM -bal-V ol (-Moc-Uerviclaesr-Rellenoli 
the entire animation system. 


LKEY 
Local Menu. 
((olks-vell-1eo) 


SHIFT+L 
Select Links menu. This menu enables you to 


select Objects that are linked to the same 
DataBlock as the active Object. Use this 
function to obtain an overview of the 
sometimes quite complicated linked structures 
Blender can create. 

"Object Ipo": all Objects with the same Object 
Ipo are selected. 

"Object Data": all Objects with the same ObData 
(Mesh, Curve, etc.) are selected. 

"Current Material": all Objects with the same 
active Material are selected (this is the 
Material in MaterialButtons). 

"Current texture": all Objects with the same 
active Texture are selected (this is the Texture 
in MaterialButtons). 


CTRL+tL 
Make Links menu. This menu is used to copy 


links, such as those between the active Object 
and selected Objects. Only the links (the 








references) are copied; the contents of the ~ 

DataBlocks involved are not changed. esultg ; 

of this operation is easy to see in the ae. TA 

OopsWindow. : : 
"To Scene": the selected Objects are also link 

to another Scene. A second PupMenu asks the aS 

user to specify a Scene. Objects that appear in; BS 


more than one Scene are displayed with a blue, 
null point. 



















































"Object Ipo": all selected Objects are given | 
link to the Object Ipo of the active Object. 

"Mesh data", "Curve data", "Font data", etc.: 
selected Objects are given a link to the ObData 
of the active Object. Objects must be the same 
type! 

"Materials": all selected Objects are given links 
raatctarctacmie(chahaler-Win com ent-m acer Ue molmenl 
active Object. The entire Material situation is 
copied. If the active Object does alohamat-Wa-me-Gah’d 
Materials, all Material links for the selected 
Objects are erased. 


HERE BERRE 
EEERE GEEGE 


MKEY 
Move to|Layer. This hotkey calls up a menu that 


can be used to view or change the layer 
settings of all the selected Objects. If the 
selected Objects have different layers, this is 
‘OR'ed in the menu display. 

Use Esc to exit the menu. Press the "OK" button 
or ENTER to change the layer seting- 

The hotkeys (ALT+)(1KEY, 2KEY, ... - OKEY) Work here as 
well (see 3DHeader). 



































































































































































































































































































































































































































































































































































































































































































NKEY 
These buttons allow the user to enter 


numbers for the position, rotation and 
dimensions of the active Object. 
a Use esc to exit the menu without 
changing the Object. Press the "OK" 
button or ENTER to assign the changes 
to the Object. 





























































ALT+0O 
Clear Origin. The Origin’ is erased 
for all Child Objects, which causes 
the Child Objects to move to the 
exact location of the Parent 
Objects. 





































































































CTRL+P 
Make Parent. The active Object 
becomes the Parent of the 
selected Objects. All 
transformations of the Parent 
are now passed on to the 
Children. This allows you to 
create complex hierarchies. 
As part of the 'Make Parent’ 
operation, an inverse of the 
Parent transformation is 
calculated and stored in 







































































































































































































































































































































































































































































































































































































































































































































































the Child Object. This inverse may make it seem 
as if all transformations remained unchanged 
after Make Parent was executed. 

Depending on the type of Object, special Parent 
relationships can be selected. 

2089 


ALT+P 

Clear Parent. All selected Child Objects are 
unlinked from the Parents. A PupMenu asks you 
to make a selection: 

"Clear Parent": the selected Child Objects are 
unlinked from the Parent. Since the 
transformation of the Parent disappears, this 
can appear as if the former Children themselves 
are transformed. 

"and keep transform": the Child Objects are 
unlinked from the Parent, and an attempt is 
made to assign the current transformation, 
which was determined in part by the Parent, to 
the (former Child) Objects. 

"Clear Parent inverse" The inverse matrix of the 
Parent of the selected Objects is erased. The 
other Child Objects remain linked to the Parent. 
This gives the user complete control over the 
hierarchy 
3089 


RKEY 
Rotate mode. Works on selected Objects and 


vertices. In Blender a rotation is always a 
rotation perpendicular to the screen, regardless 
of the view direction or ViewMode. 

The degree of rotation is exactly linked to the 
mouse movement. Try moving around the 
rotation midpoint with the mouse. 

The rotation midpoint is determined by the 
state of the 3DHeader>Around buttons. 


Alternatives for starting rotation mode: 
LeftMouse (click-hold-draw): draw a C-shaped 
curve. 
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mode: 

Limitors: 

- cTRL: in increments of 5 degrees. 

- sHIFT: finer control. 
SHIFT+cTRL: finer control with increments of 1 
degree. 

- MiddleMouse toggle: 

A short click switches the current rotation axis, 
which is perpendicular to the screen, with the 
two other axes, which are vertical and 
horizontal on the screen. The mouse 
movements here follow the two rotation axes. 
Click MiddleMouse again to return to a rotation 
axis perpendicular to the screen. 

- ARROWKEYS: 

These keys move the mouse cursor exactly 

1 pixel. 

Switching mode: 

RKEY: starts Rotate mode again. 

SKEY: Switches to Size mode. 

GKEY: switches to Grab mode. 

[Yon ect alehamantele(-Meor-Ualyel-mc-ianaibal-Ac-\omnsanene 

- LeftMouse, SPACEBAR OY ENTER: MOve to a new 
ieYor- Wareham 
RightMouse oY Esc: everything returns to the 
former state. 


ALT+R 
Clear Rotation. The X,Y,Z rotations of selected 


Objects are set to zero. 


SKEY 

Size mode or scaling mode. Works on selected 
Objects and vertices. 

The degree of scaling is exactly linked to the 
mouse movement. Try to move from the 
(rotation) midpoint with the mouse. 

The midpoint is determined by the settings of 
the 3DHeader Around buttons. 


- Alternatives for starting scaling mode: 
- LeftMouse (click-hold-draw) draw a V-shaped 
line. 


The following options are available in scaling™ 
mode: 

Limitors: 

- cTRL: in steps of 0.1. 

- SHIFT+CTRL: in steps of 0.01. 
- MiddleMouse toggle: 2 
A short click restricts the scaling to the 4, Y orZ. + 
axis. Blender calculates the appropriate axis 
based on the already initiated mouse 
movement. 

Click MiddleMouse again to return to free scalin 
TNT TWA ALE 
These keys move the mouse cursor exactly 
1 pixel. 

- XKEY 

Make the horizontal scaling negative; this is 

EVkvomor-Wil-eGr-Ualt. tal hbo 
> YKEY 
Make the vertical scaling negative; this is also 
called a Y-flip. 

Swiching mode: 
sKEY: Starts Size mode again. 

RKEY: switches to Rotate mode. 

GkEY: switches to Grab mode. 

Terminate Size mode with: 

- LeftMouse, SPACEBAR OY ENTER: Move to a new 

iTeyer-Gale) am 

- RightMouse Or Esc: everything returns to its 

previous state. 














rN a) 
Clear Size. The X,Y,Z dimensions of selected 
Objects are set to 1.0. 


SHIFT+S 
Snap Menu. This menu offers a number of 


options for precisely specifying the position of 
Objects or vertices. 

"Sel > Grid": all selected Objects or vertices are 
moved to the closest grid position. 

"Sel > Curs": all selected Objects or vertices are 
moved to the 3DCursor position. 

"Curs > Grid": the 3DCursor is moved to the 
closest grid position. 





































































































































































































































































































































































































































































"Curs > Sel": the 3DCursor is moved to the 
selected Object. If there are multiple Objects or 
vertices, the 3DCursor is set to the midpoint. The 

3DHeader>Around buttons determine what type 
of midpoint is meant here- 
Tip: use the PupMenu hotkeys IKEY, 2KEY, etc. to 
select the options. 


TKEY 
Texture space mode. The position and 


dimensions of the texture space for the 
selected Objects can be changed in the 
same manner as described above for Grab 
and Size mode. To make this visible, the 
drawing flag EditButtons>TexSpace is set 
ON. 
A PupMenu asks you to select: "Grabber" 
or "Size" 
Faster hotkeys: T-1 or T-2. 


CTRL+T 
Make Track. All selected Objects are 
given a rotation constraint directed 
at the active Object. The type of 
rotation and which axis is up and 
which one is directed at the Track 
Object are specified in the 
AnimButtons. 

















ALT+T 
Clear Track. The tracking is 
turned off for all selected 
Objects. A PupMenu allows you to 
maintain the current tracking 
as the rotation in the Objects. 




































































| UKEY 
— Single User Menu. Use this 
- “a menu to manage the (multi ) 
user structure. These 
operations only work on 
selected Objects and the 
DataBlocks that are linked 
to them. 













































































































































































































































































































































































































































































































































































































































































































































































"Object": if other Scenes also have a link to this 
Object, the link is deleted and the Object is 
copied. The Object now only exists in the 
current Scene. The links from the Object remain 
unchanged. 

"Object & ObData": Similar to the previous 
command, but now the ObData blocks with 
multiple links are copied as well All selected 
Objects are now present in the current Scene 
only and each has a unique ObData (Mesh, 
Curve, etc.). 

"Object & ObData & Materials+Tex": Similar to the 
previous command, but now Materials and 
Textures with multiple links are also copied. All 
selected Objects are now unique. They have 
unique ObData and each has a unique Material 
and Texture block. 

“Materialst+Tex": Only the Materials and Textures 
with multiple links are copied. 


VKEY 
Start or exit VertexPaint Mode. 


7155 


ALT+V 

Object-lmage Aspect. This hotkey sets the X and 
Y dimensions of the selected Objects in relation 
to the dimensions of the Image Texture they 
have. Use this hotkey when making 2D Image 
compositions and multi-plane designs to 
quickly place the Objects in the appropriate 
relationship with one another 


ALT+W 

Write Videoscape. The selected Mesh Object is 
saved as an ASCII file. Use the FileWindow to 
enter a file name. Blender adds the extension 
" obj" to the Videoscape file. 

3164 


XKEY 
Erase Selected. All selected Objects are deleted 


from the Scene and, if they are not linked to 


aouasajal 
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other Scenes, they are released. The ObData and 
other linked DataBlocks remain. 


ZKEY 
DrawMode Solid ON/OFF. This is Zbuffered with 


idat-weac-Oalet-Oae One) oy—onlc] mm breqnhanalege 


SHIFT+Z 
DrawMode Shaded ON. This drawing mode, 


which is Zbuffered and Gouraud shaded, 
approaches the way in which Blender renders 
as closely as possible. It shows the situation 
ih cohan-Wesahaved(-mer-Onal-da-Wiac-Oanl-m 


CTRL+Z 
Turn DrawMode Shaded ON and force a 


recalculation of DrawMode Shaded. 


_EDITMODE HOTKEYS - GENERAL 


TABKEY / ALT+tE 
This button starts and stops EditMode. 


3026 


AKEY 
Add Menu. In EditMode, this menu can only be 


used to add the primitives of the type of Object 
that is in EditMode. 


BKEY 

Border Select. In EditMode, this function only 
works on the vertices. It works as described in 
the previous section. 


BKEY-BKEY 
Circle Select. If you press BKEY a second time 


after starting Border Select, Circle Select is 
invoked. This mode selects vertices with 
LeftMouse and deselects vertices with MiddleMouse. 
Use PAD PLus or PAD_MiINUS to adjust the circle size. 
Leave Circle Select with RightMouse OY ESC. 
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DKEY 
Add Duplicate. The selected vertices (faces, _ 
curves) are copied. Grab mode starts = @ 
immediately thereafter. 









































NKEY 
NumberMenu. In EditMode Mesh, Curve, 


Surface: The location of the active vertex is 
displayed. 





PKEY 
seParate. All selected vertices, edges, faces 
and curves are removed from the EditMode and 
placed in a new Object. This operation is the 
opposite of Join (cTri+J)- 





CTRL+P 
"Make Vertex Parent". Select 1 or 3 vertices from 


a Mesh, Curve or Surface. Now this Object 
becomes the Vertex Parent of the selected 
Objects. 

If only 1 vertex is selected, only the Jocation of 
this vertex determines the Parent 
rocchaksichanat-WarehaFmment-maehe-Walo)am-Oalc@cGnanlbaraie)ahwols 
the Parent do not play a role here. 

If three vertices are selected, it is a 'normal' 
Parent relationship in which the 3 vertices 
(oU-ne-)paabhal-mdal-mcene-Galoham-Oalcan coker Galohamenmant-1 
Child together. This method produces 
interesting effects with Vertex Keys. 

In EditMode, other Objects can be selected with 
CTRL+RightMouse. 


CTRL+S 

Shear. This operation enables you to make 
selected forms ‘slant'. This always works via 
the horizontal screen axis. 





























UKEY 

(For Font Objects: ALT+u) 

Reload Original Data. When starting EditMode, 
the original ObData block is saved. This option 
enables you to restore the previous situation. 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































By continually leaving EditMode while working 
(TaB-TAB) you can refresh this undo buffer’ 


WKEY 
Specials PupMenu. A number of tools are 
included in this PupMenu as an alternative to 
the EditButtons. This makes the buttons 
accessible as shortcuts, e.g 
EditButtons>Subdivide is also 'WKEY, 1KEY' 


SHIFT*W 
Warp. Selected vertices can be bent into 
curves with this option. It can be used to 
convert a plane into a tube or evena 
sphere. 

The centre of the circle is the 3DCursor 
The mid-line of the circle is determined 
by the horizontal dimensions of the 

selected vertices. When you start, 
everything is already bent 90 degrees. 
Moving the mouse up or down 
increases or decreases the extent to 
which warping is done. By zooming 
in/out of the 3Dwindow you can 
specify the maximum degree of 
warping. 

The ctrt limitor increments warping 

in steps of 5 degrees. 


EDITMODE MESH HOTKEYS 


EKEY 
Extrude Selected. "Extrude" in 
EditMode transforms all the 
selected edges to faces. If 
possible, the selected faces 
are also duplicated. 
Grab mode is started directly 
after this command is 
executed. 
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FKEY 
Make Edge/Face. If 2 vertices are selected, an 


edge is created. If 3 or 4 vertices are selected, a 
face is created. 


SHIFT+F 
Fill selected. All selected vertices that are 


bound by edges and form a closed polygon are 
filled with triangular faces. Holes are 
automatically taken into account. This 
operation is 2D; various layers of polygons must 
be filled in succession. 


ALT+tF 

Beauty Fill. The edges of all the selected 
triangular faces are switched in such a way 
that equally sized faces are formed. This 
operation is 2D; various layers of polygons must 
be filled in succession. 

The Beauty Fill can be performed immediately 
after a Fill. 


HKEY 
Hide Selected. All selected vertices and faces 


are temporarily hidden. 


SHIFT+H 
Hide Not Selected: All non-selected vertices and 


faces are temporarily hidden. 


ALT+H 
Reveal. All temporarily hidden vertices and 
faces are drawn again. 


LKEY 
Select Linked. If you start with an unselected 


vertex near the mouse cursor this vertex is 
selected, together with all vertices that are 
linked with edges to it. 


SHIFT+L 
Deselect Linked. If you start with a selected 


vertex, this vertex is deselected, together with 
all vertices that are linked with edges to it- 
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CTRL+L 

Select Linked Selected. Starting with al/ 
selected vertices, all vertices connected to 
them are selected too. 


CTRL+N 

Calculate Normals Outside. All normals from 
RYo¥ [You t-YoUn t- Wether -m d-lor-U Kore Une-UcTeur-U ale! 
consistently set in the same direction. An 
EWac-haa) han kwmant-Col-mcomouha-Teaar-U) mare) aaar- Ups 
‘outward’. 


agualajal 


SHIFT-CTRL+N 

Calculate Normals Inside. All normals from 
selected faces are recalculated and 
consistently set in the same direction. An 
attempt is made to direct all normals ‘inward’. 


CTRL+T 
Make Triangles. All selected faces are 


converted to triangles. 


KKEY 
Erase Selected. A PupMenu offers the following 


fo) hated aks 
"Vertices": all vertices are deleted. This includes 
the edges and faces they form. 

—— "Edges": all edges with both vertices selected 
are deleted. If this 'releases' certain vertices, 
they are deleted as well. Faces that can no 
longer exist as a result of this action are also 
deleted. 

"Faces": all faces with all their vertices selected 
are deleted. If any vertices are 'released' asa 
result of this action, they are deleted. 

"All": everything is deleted. 

"Edges and Faces": all selected edges and faces 
are deleted, but the vertices remain. 

"Only Faces": all selected faces are deleted, but 
the edges and vertices remain. 








YKEY 
Split. This command 'splits' the selected part 


of a Mesh without deleting faces. The split 


TOZ | mopumps ou 








EDITMODE CURVE HOTKEYS 








parts are no longer bound by edges. Use this 
(orb anbantsbae Mcomeloy lege] my aelelen enn nares : 



























































CKEY , 
Set the selected curves to cyclic or turn oveliic 
off. An individual curve is selected if at least 
one of the vertices is selected. 












































EKEY 
Extrude Curve. A vertex is added to the selected 


end of the curves. Grab mode is started 
immediately after this command is executed. 


FKEY ; 
Add segment. A segment is added between two 


selected vertices at the end of two curves. 
These two curves are combined into 1 curve. 


HKEY 
Toggle Handle align/free. Toggles the selected 


Bezier handles between free or aligned. 


SHIFT+H 
Set Handle auto. The selected Bezier handles 


are converted to auto type. 


CTRL+H 
Calculate Handles. The selected Bezier curves 


are calculated and all handles are assigned a 


type. 
3098 























LKEY 
Select Linked. If you start with an non-selected 


vertex near the mouse cursor, this vertex is 
selected together with all the vertices of the 
same curve. 








































































































































































































































































































































































































































































































































































































































































































SHIFT+L 

Deselect Linked. If you start with a selected 
vertex, it is deselected together with all the 
vertices of the same curve. 


TKEY 
Tilt mode. Specify an extra axis rotation, i.e. 
the tilt, for each vertex in a 3D curve. 


ALT+TKEY 
Clear Tilt. Set all axis rotations of the 
selected vertices to zero. 


VKEY 
Vector Handle. The selected Bezier handles 


are converted to vector type. 


CTRL+W 

Switch direction. The direction of the 
selected curves is reversed. This is for 
Curves that are used as paths! 


XKEY 

Erase Selected. A PupMenu offers the 

following options: 

"Selected": all selected vertices are 

deleted. 

"Segment": a curve segment is 
deleted. This only works for single 
segments. 

Curves can be split in two using 

this option. Or use this option to 

specify the cyclic position within 
a cyclic curve. 
"All": delete everything 


EDITMODE FONT HOTKEYS 


A complete list of all key 
combinations for special 
characters can be found 

elsewhere in this manual. 
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SHIFT+TAB 
The ASCII code for TAB. 


RIGHTARROWKEY 
Move text cursor 1 position forward 


SHIFT+RIGHTARROWKEY 
Move text cursor to the end of the line. 


LEFTARROWKEY 
Move text cursor 1 position backwards. 


SHIFT+*LEFTARROWKEY 
Move text cursor to the start of the line 


DOWNARROWKEY 
Move text cursor 1 line forward 


SHIFT+*DOWNARROWKEY 
Move text cursor to the end of the text. 


UPARROWKEY 
Move text cursor 1 line back. 


SHIFT+UPARROWKEY 
Move text cursor to the beginning of the text 


ALT+UP/DOWNARROWKEY 
Next or previous ASCII value. 


ALT+U 

"Reload Original Data" (undo) 

When EditMode is started, the original text is 
saved. You can restore this original text with 
this option. 


ALT+V 
Paste text. The text file "/tmp/.cutbuffer" is 
inserted at the cursor location. 


EDITMODE SURFACE HOTKEYS 


CKEY 

Toggle Cyclic menu. A PupMenu asks if selected 
surfaces in the 'U or the 'V' direction must be 
cyclic. If they were already cyclic, this mode is 
turned off 
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TY TF 


aguasajal 


MOPULMPE 34} 


€0¢ 






































EKEY 
Extrude Selected. Extrude makes surfaces of all 


the selected curves, if possible. Only the edges 
of surfaces or loose curves are candidates for 
this operation. 

Grab mode is started immediately after this 
forehaahaat-Ualean hemexe) anne) (-10—10 


FKEY 
Add segment. A segment is added between two 


selected vertices at the ends of two curves. 
These two curves are combined into 1 curve. 


LKEY 
Select Linked. If you start with an non-selected 


vertex near the mouse cursor, this vertex is 
selected together with all the vertices of the 
same curve or surface. 


SHIFT+L 
Deselect Linked. If you start with a selected 


vertex, this vertex is deselected together with 
all vertices of the same curve or surface. 


SHIFT+R 
Select Row. Starting with the last selected 


vertex, a complete row of vertices is selected 
in the 'U' or 'V' direction. Selecting "Select 
Row" a second time with the same vertex 
switches the 'U' or 'V' selection. 


CTRL?+W 
EAWahtel pike bha-Youaleh apm Mal-McGha-Lou ace) ameoymenl—met-1i-fead-xol 


curves is reversed. 


XKEY 
Erase Selected. A PupMenu offers the following 
choices: 


"Selected": all selected vertices are deleted. 
"All": delete everything. 


IKA HOTKEYS 






































TABKEY 
Turns the calculation of 'Inverse Kinemati¢ 


on or off. 


EKEY 
Extrude Ika. An extra Limb is added to the 
selected Ikas. Grab mode is started 
spaabaat-toGr-Gc-th am eni-2e--URd 


CTRL+K 
Make sKeleton. A Skeleton is created (anew) in 
the active Ika Object. All selected Ikas and 
Empty Objects become part of the Skeleton. To 
indicate that an Ika has a Skeleton, the 'end- 
effector' is now drawn in blue (instead of 
yellow). 


CTRL+P 
Make Parent. If the Parent is an Ika, a PupMenu 
offers three options: 

"Use vertex": one of the vertices from the Ika 
chain becomes the Parent. Only the location 
transformation is passed on to the Child 
Objects. Indicate which vertex with the 
[Uaaboy-odsiehacohammdnt- tan ole) ohsie om 

"Use limb": one of the limbs of the Ika becomes 
the Parent. Indicate which Limb with the 
Niebanyel-basleGace)amint-Ganole)ohmetom 

"Use skeleton": all [kas and Emptys that make up 
the skeleton, become the Parent and can 
distort the Child Objects. Distortion only works 
on Objects that are directly parented to the 
Skeleton. 


















































































































































































































































































VERTEXPAINT HOTKEYS 























SHIFT+K 
All vertex colours are erased; they are changed 


to the current drawing colour 


UKEY 
Undo. This undo is 'real Pressing Undo twice 


returns you to the previous situation. 


WKEY 
"Shared Vertexcol": The colours of all faces 


that share vertices are blended. 
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BUTTONSHEADER 





WindowType (IconSli) 
As with every window header, the first button 


enables you to set the window type. 


Cl fi 


LAUUU MN’ An ale Cohan GKexehal Keyes! 
Maximise the window, or return to the previous 


window display size; return to the old screen 
setting. 
HotKey: (ALT-)cTRL+UPARROW 


iateya atm Keto) al =1009) 

Nint-We) ha baat-Wim ai-ly art aa halen cohamdal-melehag—tale 
window are restored. 

HotKey: HOMEKEY. 





Pe] ee S| ol a | 
The following series of buttons determine the 
type of ButtonsWindow. 

In order, they are: 


ViewButtons. (lconRow) 
The 3DWindow settings for the window. 


_LampButtons (IconRow) 
The settings of the active Lamp Object. 


HotKey: Fa. 


MaterialButtons (IconRow) 
The settings of the active Material linked by the 


active Object. HotKey Fs. 
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TextureButtons (IconRow) - 
The settings of the active Texture. This can be# ;.°* 
the Texture for a Material, Lamp or World. if 

HotKey: Fe. : 



















































































Nav banl=iehace) aka Gferepal veh y’2) 
The (animation) settings of the active Obje 
including Particle Effects. HotKey: F7. 


WorldButtons (IconRow) 
The settings of the World linked by the current 


Scene. HotKey: F8. 


Xo Ghi=1UGaceh ak mm Gforoh al vehw a] 
The settings and EditMode options of the 
ObData linked by the active Object. HotKey: Fo. 


PaintButtons (lconRow) 
The VertexPaint options. Only for an active 


Mesh Object. 


DisplayButtons (IconRow) 
The settings of the Scene. HotKey: Fio. 


Later sections deal with each button in detail. 


|= |SCE:sistoset |X} 


This group of DataButtons is drawn based on 
idat-mn og oL-movimsiebacod ana waparecohyar-OaleGndnl—-m-WZ-Ui-U enn ARO 
of the data to be visualised. The header for the 
DisplayButtons is shown here as an example. 
2070 


Scene Browse (MenuBut) 
Choose a different scene from the list of 
available scenes. 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SCE: (TextBut) 
Give the current Scene a new and unique 


name. 


Delete Scene (But) 
“OK? Delete Current Scene” 


Current Frame. (NumBut) 
The current frame number is displayed 
as a fixed part of the ButtonsHeader 


BUTTONSWINDOW 

















A buttonsWindow offers a number of 
extra facilities: 




















MiddleMouse (hold-move) 
If space is available, this can be 


used to horizontally or vertically 
move the view. 

































































CTRL+MiddleMouse (hold 

move) 

Within certain limits, a 
ButtonsWindow can be 
enlarged or reduced. 



















































































PAD_PLUS 
Zoom in. 












































PAD_MINUS 
Zoom out. 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HOMEKEY 
The optimal view settings for the current 


window are restored. 


If there is only one 3Dwindow in the current 
Screen, the PAD commands for the 3DWindow 
also work in the ButtonsWindow 
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The IpoWindow 











































WindowType (Iconsli) 
As with every window header, the first button 


enables you to set the window type- 


Full Window (IconTog) 

Maximise the window or return it to the 
previous window display size; return to the old 
screen setting. 

HotKey: (ALT-)CTRL+UPARROW 


rakohaal-m@kexehalsieag) 
All visible curves are displayed completely, 
centered in the window. HotKey: HOMEKEY. 


Jos 


IpoKeys (IconTog) 

This is a drawing mode for the animation 
curves in the lpoWindow (the IpoCurves). 
Yellow vertical lines are drawn through all the 
vertices of the curves. Vertices of different 
curves at the same location in ‘time’ are 
joined together and can easily be selected, 
vaaten’Z-1o Mamoxe) ob Ye Wo) axe (IAC fou 

iat Ksmaatcheavolede-Voke Gon dal-m-1-Ox-moymog-\cOnalohat-Ulr 4-374 
framing to the animation curve system. 

For Object-Ipos, these IpoKeys can also be 
drawn and transformed in the 3DWindow. 
Changes in the 3D position are processed in the 
IpoCurves immediately. 

3119 







Ipo Type 
Depending on the active Object, the various Ipo. 


systems can be specified with these buttons. 


Object Ipo (IconRow) 
Settings, such as the location and rotation, are 
animated for the active Object. All Objects in 
Blender can have this Ipo block. 


VEUCTaE-Vin boom dlexehalatohw) 
Settings of the active Material are animated for 


the active Object. 

A NumBut is added as an extra feature. This 
button indicates the number of the active 
Texture channel. Eight Textures, each with its 
own mapping, can be assigned per Material. 
Thus, per Material-lpo, 8 curves in the row 
“OfsX, Ofsy, ...Var” are available. 


Speed Ipo (IconRow) 
If the active Object is a path Curve, this button 


can be used to set the speed. 


Lamp Ipo (IconRow) 
If the active Object is a Lamp, this button can 
SoY-MUGx-Yc On CoM Cab haat-Gc-M i leg anans-haahalens 


NV Zoy do b Ye GKerohal teh) 
Used to animate a number of settings for the 


WW Zeh del sieaaceh ake 


VertexKey Ipo (IconRow) 
If the active Object has a VertexKey, the keys 


are drawn as horizontal lines. Only one 
IpoCurve is available to interpolate between 
the Keys. 
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Sequence Ipo (IconRow) 
The active Sequence Effect can have an IpoCurve. 








The DataButtons can be used to control the Ipo 
blocks themselves. 


Ipo Browse (MenuBut) 
Choose another Ipo from the list of available 


Ipos. The option “Add New” makes a 
complete copy of the current Ipo-. This is not 
visible; only the name in the adjacent 
button will change. 
Only Ipos of the same type are displayed 
in the menu list. 


IP: (TextBut) 

Give the current Ipo a new and unique 
name. After the new name is entered, 
it appears in the list, sorted 
alphabetically 


Users (NumBut) 
If this button is displayed, there is 


Use the button to make the Ipo 
Single User” 


Unlink Ipo (IconBut) 
The current Ipo is unlinked. 


Copy to Buffer (IconBut) 
All selected IpoCurves are 
copied to a temporary buffer 
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more than one user for the Ipo block. 


Paste from Buffer (IconBut) 

All selected channels in the lpoWindow are 
assigned an IpoCurve from the temporary 
buffer The rule is: the sequence in which they 
are copied to the buffer is the sequence in 
which they are pasted. 

A check is made to see if the number of 
IpoCurves is the same. 


Extend mode Constant (IconBut) 
The end of selected IpoCurves are horizontally 


extrapolated. 


Extend mode Direction (IconBut) 
The ends of selected IpoCurves continue 
extending in the direction in which they end. 


Extend mode Cyclic (IconBut) 
The full length of the IpoCurve is repeated 


cyclically 


[+] 4 


View Zoom (IconBut, click-hold) 

Move the mouse horizontally or vertically to 
zoom in or out on the lpoWindow This is an 
alternative for CTRL*MiddleMouse. 


View Border (IconBut) 
Draw a rectangle to indicate what part of the 


IpoWindow should be displayed in the full 
window 
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The IpoWindow shows the contents of the Ipo 
block. Which one depends on the Ipo Type 
specified in the header. 

The standard IpoWindow has a grid with the 
time expressed horizontally in frames and 
vertical values that depend on the channel. 
There are 2 sliders at the edge of the 
lpoWindow. How far the lpoWindow is zoomed 
in can be seen on the sliders, which can also 
be used to move the view. 

The right-hand part of the window shows the 
EWZ-Wil-Uel-molpl-Uelel he 


To make it easier to work with rotation- 
IpoCurves, they are displayed in degrees 
(instead of in radials). The vertical scale 
relation is: 1.0 ‘Blender unit’ = 10 degrees. 


In addition to the IpoCurves, the VertexKeys are 
also drawn here. These are horizontal lines; the 
yellow line visualises the reference Key. 

































































THE MOUSE 






Each channel can be operated with two 
pole uavohakys 






























































IpoCurve Select (TogBut) 
This button is only displayed if the channel. has; gn 
an IpoCurve. The button is the same colour as 
the IpoCurve. Use the button to select 
IpoCurves. Multiple buttons can be (de)select 
USING SHIFT+LeftMouse. 









































































































































Channel Select (TogBut) 
A channel can be selected whether there is an 


IpoCurve or not. Only IpoCurves of selected 
channels are drawn. Multiple channels can be 
- (de)selected Using SHIFT+LeftMouse. 










LeftMouse (hold-draw) 
These are the Gestures. Blender’s gesture 


recognition works in two ways here: 

- Draw a straight line: start translation mode 
(chg-¥eyel-a9) 

- Draw a V-shaped line: start scaling mode. 


CTRL+LeftMouse 
Create a new vertex. These are the rules: 

SiH aY-)a-W emn atom b oXeMs o) Loe! al Gh alm dah eomwanaeCoh na mr-belemon alc] 
channel is selected: a new IpoBlock is created 
along with the first lpoCurve with one vertex. 

- There is already an Ipo block, and a channel is 
selected without an IpoCurve: a new IpoCurve 
with one vertex is added 

- Otherwise a new vertex is simply added to the 
selected IpoCurve. 

- This is not possible if multiple |poCurves are 
selected or if you are in EditMode. 
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MiddleMouse (hold-move) 
Depending on the position within the window: 


On the channels; if the window is not high 
enough to display them completely the visible 
part can be shifted vertically. 

On the sliders; these can be moved. This only 

works if you are zoomed in. 

The rest of the window; the view is 


















































translated. 
an eee CTRL+MiddleMouse (hold-move) 
x Zoom in/out on the lpoWindow. You can 


zoom horizonally or vertically using 
horizontal and vertical mouse movements. 











































RightMouse 
Selection works the same here as in the 


3DWindow: normally one item is 
selected. Use suirt to expand or reduce 
the selection (extend select). 
If the lpoWindow is in lpoKey mode, 
the IpoKeys can be selected. 
If at least 1 of the IpoCurves is in 
EditMode, only its vertices can be 
selected. 
VertexKeys can be selected if they 
are drawn (horizontal lines) 
The IpoCurves can be selected. 





RightMouse (click-hold-move) 
Select and start translation mode, 
j.e. the Grabber The selection 
can be made using any of the 
four selection methods 
discussed above. 
































SHIFT+RightMouse 
Extend the selection. 
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THE HOTKEYS 


PAD MINUS, PAD PLUS 
Zoom in, zoom out. 


PAGEUP 
Select the next IpoKey If more than one IpoKey 


is selected, the selection is shifted cyclically 


SHIFT+PAGEUP 
Extend select the next IpoKey. 


PAGEDOWN 
Select the previous IpoKey If more than one 
Object Key is selected, the selection is shifted 


cyclically 


SHIFT*PAGEDOWN 
Extend select the previous |poKey- 


HOMEKEY 
All visible curves are displayed completely 


centered in the window. 


TABKEY 
All selected IpoCurves go into or out of 


EditMode. This mode allows you to transform 
individual vertices. 


AKEY 
Select All / deselect All. If 1 item is selected, 


first everything is deselected. 
Placing the mouse cursor above the channels, 
(de)selects all channels where there is a curve. 


BKEY 
Border select. Draw a rectangle with the 


LeftMouse; all items that fall within this rectangle 
are selected. Draw a rectangle with the 
RightMouse to deselect. 
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CKEY 
If one vertex or one IpoKey is selected, the 


current frame number is placed in this 
position. 


SHIFT+DKEY 
Duplicate Ipo. All selected vertices or IpoKeys 


are copied. Then translation mode is started 
EWucod aay-haner-Ui has 


GKEY 
Translation mode (the Grabber). This works on 


selected curves, keys or vertices. 
Alternatives for starting this mode: 
Sar ltt ini (-ittes-Mn Cod h Kel dul ao) Ke Gen a (e'Z-9) 
EarictiiV(ittt-W Cod h Kel dul nfo Ke Grob g-W a cb g-Wwar-Wesac-Uresale 
line. 
The following options are available in 
translation mode: 
- Limitors: 
- CTRL: in increments of 1 frame or vertical 
unit. 
- SHIFT+CTRL: in increments of 0.1 frame or 
vertical unit. 
- MiddleMouse toggle: 
A short click restricts the current translation to 
the X or Y axis. Blender calculates which axis to 
use, based on the already initiated mouse 
Sanvehz-daal-valer 
Click MiddleMouse again to restore unlimited 
translation. 
- ARROWKEYS: 
With these keys the mouse cursor can be 
moved exactly 1 pixel. 
- Grabber can be terminated with: 
- LeftMouse, SPACEBAR OY ENTER: Move to a new 
position. 
- RightMouse of Esc: everything returns to the old 
roleka halo) al : 


dad 
Toggle Handle align / free. The selected Bezier 


handles toggle between free and aligned 
types. 





1 






SHIFT+H <e 
Set Handle auto. The selected Bezier handles., 4 
are converted to auto type. wl ‘ 
3098 
IKEY ge 
Insert Key. Vertices can be added to the visible. “Sv 
curves in the lpoWindow. 
A PupMenu asks you to make a choice: 
“Current Frame”; all visible curves get a ver 
on the current frame. 

“Selected Keys”; (only in lpoKey mode) all 
selected IpoKeys get vertices for each visible 
curve, including IpoCurves that are not linked 
to the IpoKey. 

























































































JKEY 
Join vertices. Selected vertices or IlpoKeys can 


be joined. A PupMenu asks you to make a 
choice: 

“All Selected”; all selected vertices are 
replaced by a new one. 

“Selected doubles”: all selected vertices that 
are closer to each other than 0.9 frame are 
joined. 


dada d 
IpoKey mode ON/OFF. If the Ipo block is Object 


Ipo type, the Objects are redrawn with the 
option DrawKey ON (see the explanation under 
|poHeader). 












































RKEY 
Recording mode. The X and Y movements of the 


mouse are linked to the height of the IpoCurve. 
Thus, this works with a maximum of two 
selected channels or |poCurves. ° 

The old curve is completely deleted; the new 
one becomes a ‘linear’ type. You cannot 
change parts of curves with recording. 

The scale at which this happens is determined 
by the view of the lpoWindow. 

A PupMenu asks you to make a choice: 
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“Still”; the current frame is used as the starting 
point. 
“Play anim”; the animation starts, allowing you 
to see the correlation with other animation 
systems. 
During recording mode, the ctr. key must be 
held down to actually start recording 
Press SPACEKEY OY ENTER OY LeftMouse to stop 
recording. Use esckey to undo changes. 






























































SKEY 
Scaling mode. This works on selected 


IpoCurves and vertices. 

The degree of scaling is precisely linked to 
the mouse movement. Try to move from 
the (rotation) midpoint with the mouse. 

In IpoKey mode, you can only scale 

horizontally 

Alternatives for starting scaling mode: 
LeftMouse (click-hold-draw) draw a sharp 
angle; a V-shaped line. 

The following options are available in 
scaling mode: 

Limitors: 
cTRL: in increments of 0.1. 
SHIFT+CTRL: in increments of 0.01. 

MiddleMouse toggle: 

A short click limits scaling to the 
X or Y axis. Blender calculates 
which axis to use based on the 

already initiated mouse 
movement. 
Click MiddleMouse again to return 
to free scaling. 
ARROWKEYS: 
These keys allow you to move 
the mouse cursor exactly 
1 pixel. 
XKEY 
Make the horizontal scaling 
negative, the X-flip- 
YKEY 
Make the vertical scaling 
negative, the Y-flip- 






























































































































































































































































































































































































































































































































































































































































































































Terminate size mode with: 

LeftMouse OY SPACEBAR OY ENTER: Move to a new 
location. 

RightMouse or Esc: everything returns to its 
previous state. 


SHIFT+S 

Snap Menu. 

“Horizontal”: The selected Bezier handles are set 
to horizontal. 

“To next”: The selected handle or vertex is set to 
the same (Y) value as the next one. 

“To frame”: The selected handles or vertices are 
set to the exact frame values. 

“To current frame”: The selected handle or 
vertex is moved to the current frame. 


TKEY 

If an lpoCurve is selected: “Ipo Type” The type 
of selected IpoCurves can be changed. A 
PupMenu asks you to make a choice: 
“Constant”: after each vertex of the curve, this 
value remains constant, and is not 
interpolated. 

“Linear”: linear interpolation occurs between 
the vertices. 

“Bezier”: the vertices get a handle (i.e. two 
extra vertices) with which you can indicate the 
curvature of the interpolation curve. 


If a Key is selected: “Key Type” The type of 
selected Keys can be changed. 

“Linear”: linear interpolation occurs between 
the Keys. The Key line is displayed as a broken 
line: 

“Cardinal”: fluent interpolation occurs between 
the Keys; this is the default. 

“BSpline”: extra fluent interpolation occurs 
between the Keys, four Keys are now involved in 
the interpolation calculation. Now the positions 
themselves cannot be displayed precisely 
however The Key line is shown as a broken line. 
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VKEY 
Vector Handle. The selected Bezier handles are 


converted to vector type. 
























































XKEY 
Erase selected. The selected vertices, IpoKeys 


or IpoCurves are deleted. 
If there are selected VertexKeys, they are also 


deleted. 
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SEQUENCEHEADER 


WindowType (IconSli) 
As with every window header the first 


button allows you to set the type of 
window 





Full Window (IconTog) 
Maximise the window or return to the 


previous window display size; return to 
the previous screen setting. 
Hotkey: (ALT-)CTRL*UPARROW 





Home (IconBut) 

All visible Sequences are completely 
displayed, centered in the window. 
Hotkey: HOMEKEY. 




















Displaylmage (IconTog) 
The window shows the result of the 
Sequences, i.e. a picture. 

































































View Zoom 
(IconBut, click-hold) 
Move the mouse to zoom into or 
out of the SequenceWindow. 
= ed : This is an alternative for 
i CTRL+MiddleMouse- 
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View Border (IconBut) 
Draw a rectangle to indicate what part of the 


SequenceWindow should be displayed in the 
full window. 


SEQUENCEWINDOW 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The Sequences (strips) in this window are part 
of a Scene. They are needed for special effects 
when creating pictures and for montages. Each 
Scene has its own collection of Sequences. 

In this example, the two long strips are 
sequences of pictures. The first strip has been 
lengthened; the last picture remains for half a 
second. 

The middle image strip (white.tga) is a single 
picture that has been lengthened to 27 frames. 
In the topmost layer there are two Cross 
effects. The numbers in the strips (1-2, 2-1) show 
what layers are crossed. 

3150 


The standard SequenceWindow has a grid. The 
time is expressed horizontally the layers 
vertically. In video terms, we would call these 
the 'machines' The lowermost piece, layer 0, 
gives information about the selected strip as 
text. 


ANnnNnANRANRNANRA 





YVUULBUUUUUUUUYR EY 





s 
3 
s 
S 
3 
® 


MOPULMaoUANbeas au} 














The vertical green line is the current frame 
number 


If the option Displaylmage is ON, this window 
shows the result of the Sequences. Generally 
two SequenceWindows are opened, one of 
which shows the image. 

The result of Sequences is always shown in the 
resolution as specified in the DisplayButtons 
with "Sizex" and "SizeY". If the option 
DisplayButtons0SA is ON, pictures are filtered 
enlarged or filtered reduced. 


THE MOUSE 
LeftMouse 
The position of the mouse cursor becomes the 
current frame. If Displaylmage is ON, the 


Sequences at this position are read or 
for-WfolUUr-Wa-XoUr-Uen dah emolohahale) ae 


MiddleMouse (hold-move) 

Depending on the position within the window: 
On the sliders; this can be moved. 

The rest of the window; the view is translated. 


CTRL+MiddleMouse (hold-move) 

rAcXoh nam hayAcleaanehament-mb oleh s abate Chi igo) at -t-C Sols 
use, you can only zoom horizontally. Use the 
HeaderButton if you must zoom vertically as 
well. 


RightMouse 
Selection works the same way here as in the 


EVD NWahateCohw eam avon aant-Vihvar-Want-t.dnanle daa mon me) al 
Sequence strip is selected. Use snirt to extend or 
reduce the selection (extend select). 


RightMouse (click-hold-move ) 
Selects something and immediately starts 
translation mode, i.e. the Grabber. 






THE HOTKEYS 


SHIFT+RightMouse 
Extend selection. 



































PAD MINUS, PAD_PLUS 
Zoom in, zoom out. 














SHIFT+PAD_PLUS 
Insert gap. One second is inserted at the 


current frame position. This only applies to q : 
strips that are totally to the right of the current q 
frame. “ur 4 





ALT+PAD_PLUS ‘ 
Insert gap. As above, but now 10 seconds are : 


inserted. 


SHIFT+PAD_MINUS 

Remove gaps. All strips that are completely to 
the right of the current frame and do not start 
past the last frame are repositioned so that 
there is no longer an empty space. 


PAD_DOT 
The last selected strip is displayed completely. 


HOMEKEY 
All visible Sequences are displayed completely, 


fot -baht-)a-1o Gn bamenl my analeoh na 


AKEY 
Select All / deselect All. If 1 strip is selected, 


everything is first deselected. 


SHIFT+A 

Add sequence. A PupMenu asks you to make a 
choice. The first three are possible sources: 
"Images"; Specify with FileSelect (with 
RightMouse select!), what pictures will form a 
strip. If only 1 picture is selected, the strip is 
lengthened to 50 frames. Directories can also 


















































































































































































































































































































































































































be specified; each directory then becomes a 
separate strip in the SequenceWindow 
"Movie"; Specify with FileSelect (with LeftMouse or 
MiddleMouse!) what SGI movie will comprise a 
strip (Only SGI systems). 
"Scene"; A PupMenu asks you to specify the 
Scene that is to be inserted as a strip. The 
Scene is then rendered according to its own 
settings and processed in the Sequence 
system. 
3150 

















































































































The following menu options are effects that 
work on pictures; two strips must be 
selected for this. The order of selection 

determines how the effects are applied. 

"Cross"; a fluent transition from strip 1 
to strip 2. 

"GammaCross"; This is a gamma 

corrected cross. It provides a more 
‘natural transition in which lighter 
parts are inserted before darker parts. 

"Add"; two strips are added together 

"Sub"; the second strip is subtracted 

from the first. 

"Mul"; the strips are multiplied. 

- "AlphaOver"; the second strip, with 
its alpha, is placed over the first. 
pictures with a/pha are normally 
32 bits. 

"AlphaUnder"; the first strip is 
placed behind the second, with 
the alpha of the second strip. 

\ "AlphaOverDrop"; like 

"AlphaOver" but now with a 
drop shadow 

































































































































































= = a BKEY 
" Border select. Draw a 
rectangle with the LeftMouse; 
all strips that fall within this 
rectangle are selected. Draw 
a rectangle with the 
RightMouse to deselect. 














































































































































































































































































































































































































































































































CKEY 
If one of the ends of a strip is selected (the 


triangles), the current frame is moved to this 
end. 

In all other cases, the Change menu is invoked. 
This menu allows you to change specific 
characteristics of the active strip. 

If this is an Image strip: 

"Change Images" The FileSelect appears and 
new pictures can be specified. 

If this is an Effect strip: 

"Switch a-b"; change the sequence of the effect. 
"Recalculate"; force a recalculation of the 
effect. 

"Cross, Gammacross, Add, "; change the type 
of effect. 

If this is a Scene strip: 

"Update Start and End"; the start and end frame 
of the Scene is processed in the strip again. 


ALT+D 

Add Duplicate. All selected strips are copied. 
Immediately thereafter translation mode is 
started. The images in an Image strip are 
reused; they take up no extra memory. 


FKEY 
"Set Filter" An extra Y filter can only be 


activated in Movie strips. This filter is fora 
stable video display with no flickering 


GKEY 
Translation mode (the Grabber). This works on 


selected strips or the (triangular) ends of 
selected strips. 
Alternative for starting this mode: RightMouse 
(click-hold-move). 
The following options are available in 
translation mode: 
Limitors: 

sHiFT: With finer translation. 
MiddleMouse toggle: 
A short click limits the current translation to 
the X or Y axis. Blender calculates which axis to 
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use based on the already initiated mouse 

movement. 

Click MiddieMouse again to return to unlimited 

translation. 

ARROWKEYS: 

These keys can be used to move the mouse 

(olUb exe) at-P.¢-Vond b’am imo) Pod 

Grabber can be terminated with: 

- LeftMouse, SPACEBAR OY ENTER: Move to a new 
position. 

- RightMouse or Esc: everything returns to the old 
bolohs hare) a 


MKEY 
Make Meta. The selected strips are combined 


into a Meta strip. This only occurs if no 
unselected strips are linked to the selection by 
effects. 

Use TaBKEY to view the contents of a Meta or to 
leave the Meta. 

Metas can be inside other Metas, and behave 
exactly like a normal Sequence strip. When 
Metas are duplicated, their contents are not 
linked! 


ALT+M 
Un-Meta. The selected Meta is 'unpacked' 
again. 


SKEY 
Snap menu. The PupMenu offers you a choice: 


"Sequence to frame"; the selected strips are 
placed with their starting point on the current 
frame. 


XKEY 
Delete Sequence. The selected strips are 


deleted. 




























































































































































































































































































































































































































































































































































































OOPSHEADER 


WindowType (IconSli) 
As with every window header the first 
button allows you to set the window type. 















































Full Window (IconTog) 
Maximise the window, or return to the 


previous window display size; return to 
the previous screen setting. 


es 
2‘ ~ HotKey: (ALT-)CTRL*UPARROW 








Home (IconBut) 
All visible blocks are displayed 


completely centered in the window. 
HotKey: HOMEKEY. 



























































View Zoom 

(IconBut, click-hold) 

Move the mouse to zoom in or out 
of the OopsWindow. This is an 
alternative to cTRL*MiddleMouse. 


View Border (IconBut) 
Draw a frame to indicate what 
part of the OopsWindow should 
be displayed in the full 
window. 
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Visible Select (IconTog) 

This row of buttons determines what types of 
DataBlocks must be displayed. Relations 
between blocks are only shown if both blocks 
are visible. 

These are: 

Lay: the layer setting of the Scene determines 
what Objects are drawn. 

Scene: like on, all Scenes present are displayed. 
Object: all Objects of all visible Scenes are 
displayed, possibly limited by the “Lay” option. 
Mesh 

Curve: this is also for Surface and Font blocks. 
MetaBall 

Lattice 

Lamp 

Material 

Texture 

Ipo 

Library 
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The OopsWindow gives a schematic overview of 
the current structure. Blender is based on an 
Object-Oriented Programming System (OOPS!). 
The building blocks are universal DataBlocks 
that are assigned relationships using Jinks. 

The different DataBlocks in the DopsWindow 
can be recognised by an icon and the colour. 
a The DataBlocks have a clearly visible ‘entrance’ 
and ‘exit? between which Jink lines are drawn. 


The current Scene and the active Object have a 
frame with a broken line. 


The functionality of the OopsWindow is limited 
COMVARSUCCURES- Wale) alan ihn) <or- Oa meng t-Uc-lomecabalemmdnl—) 
available HotKeys (cTri-L in the 3DWindow) and 
with the DataButtons in the Headers. 

Selected Objects are also selected in the 
OopsWindow, and vice versa. 


In the accompanying example, we see the 
Scene at the bottom, with four linked Object 
blocks. The Object blocks have links to the 
specific ObData; such as Mesh, Surface, Lamp- 
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linked to the ObData and the Texture is li) 
to a Material. ro 
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THE MOUSE 


These are the Gestures. Blender’s gesture 


















































LeftMouse (hold-draw) 



































recognition works in two ways here: 
Draw a straight line: 

start translation mode. 

Draw a V-shaped line: 

start scaling mode. 


MiddleMouse (hold-move) 
The view is translated. 


CTRL+MiddleMouse (hold-move) 
Zoom in or out of the OopsWindow. 





RightMouse 
Select works here in the normal fashion: 


normally a maximum of one DataBlock is 
selected. Use snirt to enlarge or reduce the 
selection (extend select). 


RightMouse (click-hold-move) 
Select and start translation mode, the Grabber. 


SHIFT+RightMouse 
Extend selection. 


CTRL+RightMouse 
This selects and activates a DataBlock. This only 


works for Scenes and Objects. 
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THE HOTKEYS 


PAD MINUS, PAD_PLUS 
Zoom in, zoom out. 


HOMEKEY 
All visible blocks are displayed completely 


centred in the window 


= ONEKEY, TWOKEY, EQUALKEY 
Co The visible layers of the current Scene can 
be set. Use suirt for extend select. 


AKEY 
Select All / deselect All. If one block is 
selected, everything is first deselected. 


BKEY 
Border select. Draw a rectangle with the 
LeftMouse; all blocks that fall within this 
rectangle are selected. Draw a 
rectangle with the RightMouse to 
deselect the blocks. 


GKEY 
Translation mode (the Grabber). This 


works on selected blocks. 
Alternatives for starting this mode: 
RightMouse (click-hold-move) 
LeftMouse (click-hold-draw) draw 
a straight line. 
The following options are 
= oe q available in translation mode: 
- MiddleMouse toggle: 

A short click restricts the 
current translation to the & 
or Y axis. Blender calculates 

which axis to use based on 

the already initiated mouse 
movement. 

Click MiddleMouse again to 
restore unlimited 
translation. 

ARROWKEYS: 


















































































































































The mouse cursor can be moved exactly 
1 pixel with these keys. 

Grabber terminates with: 
LeftMouse OY SPACEBAR OY ENTER: Move to a new 
position. 
RightMouse or Esc: everything returns to the old 
position. 


LKEY 
Select Linked Forward. All DataBlocks that are 


linked by a selected DataBlock are also 
selected. In this way the entire underlying 
structure can be selected, starting with a 
selected Scene block. 


SHIFT+L 
Select Linked Backward. All users of selected 


DataBlocks are selected. This allows you to 
visualise what Objects the Material uses, 
starting with a selected Material block. 


SKEY 
Scaling mode. This works on selected blocks. 


Only the length of the links, i.e. the distance 
between the DataBalocks, can be transformed. 
The degree of scaling corresponds exactly to the 
mouse movement. Try to move the (rotation) 
midpoint with the mouse. 
Alternatives for starting scaling mode: 
LeftMouse (click-hold-draw) draw a sharp 
angle; a V-shaped line. 
The following options are available in scaling 
mode: 
MiddleMouse toggle: 
A short click restricts the scaling to the &% or Y 
axis. Blender calculates which axis to use 
based on the already initiated mouse 
movement. 
Click MiddleMouse again to return to free 
scaling. 
ARROWKEYS: 
These keys move the mouse cursor exactly 
1 pixel. 
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LeftMouse OY SPACEBAR OY ENTER: Move to a new 


ieXex-Wa le) ae 
RightMouse or Esc: everything returns to its 
previous state. 


SHIFT+S 
Shuffle Oops. An attempt is made to minimise 


the length of the Jink lines for selected 
DataBlocks using parsed toggling. 


rN i a) 
Shrink Oops. The length of the Jink lines for the 


selected DataBlocks is shortened without 
causing the blocks to overlap. 



















































































































































































































































































































































































































































































IMAGEHEADER 


; Load (But) 
aA Load a new Image. A FileSelect asks you to 






























































WindowType (IconSli) specify what file. 
As with every window header the first 
button allows you to set the type of Replace (But) 
window. Replace the picture in the current Image block 


with a new one. 
Full Window (IconTog) 
Maximise the window, or return to the 
previous window display size; return to IMAGEWINDOW 
the previous screen setting 
HotKey: (ALT-)CTRL+*UPARROW 


Home (IconBut) 
The picture is displayed completely 
centred in the window. 

HotKey: HOMEKEY. 


[-[IM:plantsi | 


The Image blocks can be specified 
using the DataButtons. 


















































































































































Image Browse (MenuBut) 
Select an Image from the list 
provided. 





























IM: (TextBut) 
Give the current Image a new 






































and unique name. After the Images in Blender are also DataBlocks. The 
new name is entered, it is functionality of the ImageWindow is limited to 
displayed in the list visualisation in this version. 
alphabetically 
The use of the mouse and HotKeys is: 































































































































































































MiddleMouse (hold-move) 
= Translate the view. 


































































































































































































FOAM ANANAANNTA. 
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PAD_MINUS, PAD_PLUS 
Zoom in, zoom out. 


HOMEKEY 
The picture is displayed completely, centred in 


the window. 


CTRL+N 
Replace Image Names. A menu asks you to 


yahechar-tame) Ko Gr-UaleUr-Unal-\) ua -mar-Onnl eet ma 
names for Images with the old name or a name 
which starts with corresponding characters are 
replaced by the new name. 

This utlility is especially useful for changing 
directories. 

Example: 

“old” = /data/, 

“new” = /pics/textures/. The file name 
*/data/marble.tga” is replaced by 
/pics/textures/marble.tga” - 












































































































































































































































































































































































































































































































































































































































Magnify (IconTog) 
The active picture is displayed twice as large. 


IMAGESELECTHEADER 


WindowType (IconSli) IMAGESELECTWINDOW 
As with every window header the first 
button allows you to set the type of 

window . 




































































































































































































































































































































































































































































































































































































Full Window (IconTog) 
Maximise the window or return to the 


previous window display size; return to 
the old screen setting. 
HotKey: (ALT-)CTRL*UPARROW 








Remove (IconBut) i 
Delete the “.Bpib” help file in the 
current directory A new “.Bpib” is 

only created once the directory is 

read again. 





Dirview (IconTog) 

Indicates whether the left part, 
where the directories are 
displayed, is shown. 
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Info (IconTog) 
Indicates whether the lower 














part, where information about In parts of the Blender interface where pictures 
the active picture is displayed, can be loaded, you generally have the option of 
. is shown. using a FileSelect window or the ImageSelect 
window 
Images (IconTog) For the most part, the functionality is the same. 
Obsolete. 


















































The ImageSelect window reads the directory 
and examines each file to see if itis a 
recognisable image. After the entire directory 


DnNNANANAANAR. 
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is scanned, the images are loaded and 



























RightMouse 
















































































































































































displayed as a thumbnail and saved in the Select a file- 
“ Bpib” file. 
If a “.Bpib” file already exists, it is first read in ENTER 7 PADENTER 
and compared to the contents of the directory. Close the ImageSelectWindow; return with’a OK 
message. : 
. ESC 
“ Close the ImageSelectWindow; no action is 
P (But) performed. 
Displays the parent directory. Also with: PkEY. 
PAGEDN 
DirName: (TextBut) Scroll down one page. 
This button displays the current directory. 
PAGEUP 
Preset Directories (MenuBut) Scroll up one page. 
The file $HOME/.Bfs contains a number of pre- 
sets that are shown in this menu. PKEY 


While a file is being read or written, the 


Go to the parent directory. 


directory involved is temporarily added to the 


menu. 


FileName: (TextBut) 
The file name can be entered here. 


a ACS 


Status Icons. 
The different phases of ImageSelect: 


- Was a “.Bpib” file found? 
- Was the directory scanned completely? 
- Have all the pictures been read in? 


THE MOUSE AND HOTKEYS 


LeftMouse 
Activate a file. The file name is placed in the 


FileName button. 


MiddleMouse 
Activate a file and return to the previous 


window type. 



































































































































































































































































































































































































































































































































































The Animation Playback 
Window y 


To allow you to view sequential sequences of 
rendered frames, Blender has a simple, but 
efficient animation playback option. This is 

invoked with a button: DisplayButtons>Play 
This button plays all of the numbered frames 
specified in the DisplayButtonspics 

TextBut. 

An alternative for starting the animation 
window is to type -a in the command line: 
blender -a <first_image_file>- 

Blender first reads all the files in memory 
and then displays them as a flip book. 
Check in advance to make sure sufficient 

a memory is available; you can see this 

4 et with the FileWindow. Use esckey to stop 

the reading process. 





: The commands available in the 
7 playback window are: 






ESC 
Close the window 














ENTER, PADENTER 
Start playback. 


LEFTARROW, DOWNARROW 
Stops the playback; if playback is 
already stopped, moves 1 frame 

back. 


RIGHTARROW, UPARROW 
Stops the playback; if playback 
is already stopped, moves 1 

frame forward. 







































































PAD_O 
Sets the playback at the first 


frame and switches 
‘cyclical’ playback off 
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Pressing this key again turns cyclical playback 
on again and starts the playback at the 
beginning. 


PAD_1 to PAD_9 
The playback speed. 60, 50, 30, 25, 20, 15, 12, 10 
and 6 frames per second, respectively. 


LeftMouse (hold-move) 
Move the mouse horizontally through the 
playback window to scroll through the frames. 


oT=—nDannnAnnAnANnANRAN 























BSevUUUEEBEEYEUAEES 































































































































































































































































































































































































Md 





Wet 






















































































































































































































































































































































































































































































































































































































Tacit ii ti dian ee ae ee ee 
i i de ie i i 9 si tb he i ee ib a 








ee eee A i ae) Ad aa 


Part 9 oN 


Reference: the buttons 
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These buttons are not global; independent 
variables can be set for each 3Dwindow, for the 
grid or the Jens, for example. Use the HotKey 
SHIFT+F7 in the 3DWindow or the WindowType 
button in the 3DHeader 

Use snirt+Fs to restore the 3DWindow. 


AD 
Blend 0500 == 


BackGroundPic (TogBut) 

This option displays a picture in the 
background of the 3DWindow. Standard Image 
blocks are used; re-using an Image does not 
foxohakieOnal-mr-babvar-teCcaharedar-Umanl-annle)e a 

The BackGroundPic is only drawn in ortho and 
Camera view. It is always centered around the 
global nulpoint. In camera View, it is 
completely displayed in the viewport. 





Size: (NUmBut) 
The size in Blender units for the width of the 


BackGroundPic. Only of interest in ortho. 


ImageBrowse (MenuBut) 
Select an existing Image from the list 


provided. 
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LOAD (But) 
The window changes into an ees 
ImageSelectWindow. Use this to specify the 
picture to be used as the BackGroundPic. The: 
picture is added to the Blender structure as.a 
Image block. 















































Blend (NumS1i) 

The factor with which the grey of the 
3DWindow is blended with the background 
picture. 
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Select texture for animated backgroundimage fier, 


TextureBrowse (MenuBut) 

Specify a Texture to be used as the 
BackGroundPic. This only works for Image 
Textures. 

The TextureButtons have extensive options for 
an animated Image Texture, which also allows 
you to achieve an animated BackGroundPic. 
Use this option for rotoscoping, for example. 
This is a technique in which video images are 
used as examples or as a basis for 3D 

Wat baat-Gale) am 


Grid:1.00 | GridLines: 16 
‘CLipStart: 0.10 | ClipEnd: 500.00 


Grid: (NUmMBut) 
The distance between two grid lines. 


























GridLines: (NumBut) 
The number of lines that comprise the grid in 
perspective or Camera view. 




















Lens: (NUMBut) 
The 'lens' used for the perspective view. This is 


Thatet-sol-paleC-yal are) Mmenl-mox-Oanl-a co 


ClipStart: (NumBut) 
The start clipping value in perspective view 


mode. 
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ClipEnd: (NumBut) 
The distance beyond which items are no longer 


displayed in perspective view mode. The 
ClipStart and ClipEnd limits also determine the 
resolution (actually the density) of the OpenGL 
zbuffer Try to keep these values as close 
together as possible, so that the zbuffer can 
distinguish small differences. 
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The settings in these ButtonsWindow visualise 
the Lamp DataBlock. The LampButtons are only 
displayed if the active Object is a Lamp. HotKey 
for LampButtons: Fa. 


= | LA:La 
The DataButtons in the Header indicate what 
Lamp block is visualised. 





Lamp Browse (MenuBut) 
Choose another Lamp block from the list 


provided. 


LA: (TextBut) 
Give the current Lamp a new and unique 


name. 


Users (But) 

If the Lamp Block is used by more than one 
Object, this button shows the total number of 
Objects. Press the button to make the Lamp 
"Single User". Then an exact copy is made. 



































































































































































































































































































































































































































































































































































































































































































































Lamp options. 


Quad Quad (TogBut) 
Ai nt-meGhae-t alel-madehaement—iat-v pape) 


is in inverse quadratic 
proportion to the intensity 
of the light. An inverse 
linear progression is 
standard (see also the 
buttons "Dist", "Quad1" 
and "Quad2"). 





| Sphere 


Shadows _ 
ee eee 
hadow 





Negative 
OnlyS 


Sphere (TogBut) 

The lamp only sheds light within a spherical 
area around the lamp. The radius of the sphere 
is determined by the "Dist" button. 


Shadows (TogBut) 
The lamp can produce shadows. Shadow 


calculations are only possible with the Spot 
lamps. The render option "Shadows" must also 
be turned on in the DisplayButtons. 

See also the shadow buffer buttons later in this 
section. 





Halo (TogBut) 
The lamp has a halo. This only works with Spot 


lamps. The intensity of the halo is calculated 
using a conic section. It is correctly displayed 
if it is cut through by planes. A spot bundel 
shines 'through' planes. It does not use the 
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shadow algorithm. The scope of the spot halo is 
determined by the value of "Dist" 


Layer (TogBut) 
Only Objects in the same layer(s) as the Lamp 
Object are illuminated. This enables you to use 
selective lighting to give objects an extra 
accent or to restrict the effects of the lamp to 
a particular space. It also allows to you keep 
rendering times under control. 


Negative (TogBut) 
A lamp casts ‘negative’ light. 


OnlyShadow (TogBut) 
For spot lamps (with "Shadow" on), only 
the shadow is rendered. Light 
calculations are not performed and 
where there are shadows, the value of 
"Energy" is reduced. 





— : : Lamp types. 





\e Lamp (RowBut) 
av The standard lamp, a point light 
source. 


Spot (RowBut) 
The lamp is restricted to a conical 
space. The 3DWindow shows the 
form of the spotlight with a 
broken line. Use the sliders 
"SpotSi" and "Spotbl" to set the 
angle and the intensity of the 
beam. 





: Sun (RowBut) 

The light shines from a 
constant direction; the 
distance has no effect. The 
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position of the Lamp Object is thus 
unimportant, except for the rotation. 


Hemi (RowBut) 
Like "Sun" but now light is shed in the form of 


half a sphere, a hemisphere. This method is also 
called directional ambient. It can be used to 
suggest cloudy daylight. 





Dist (NumBut) 

For the lamp types "Lamp" and "Spot" the 
distance affects the intensity of the light. The 
standard formula is used for this: 

D= "Dist" button. 

a = distance to the lamp. 

Light intensity = D/(D + a). 

This is an inverse linear progression. With the 
option "Quad" this becomes: 

Light intensity = D/(D + a“a)- 





Energy (NumS1i) 
The intensity of the light. The standard settings 


in Blender assume that a minimum of two 
lamps are used. 


R, G, B (NumS1i) 
The red, green and blue components of the 


light. 
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SpotsSi (NumS1i) 

The angle of the beam measured in degrees. ~ 
Use for shadow lamp beams of less than 160 
degrees. 


SpotBl (NumS1i) 
The softness of the spot edge. 


Quad1, Quad2 (NumS1i) 
The light intensity formula of a Quad Lamp is 
actually: Light intensity = 

D/ (D + (quadi * a) + (quad2 * a * a)) 
D= "Dist" button. 
Wemobkac-alel-m compli (-Oga) os 
The values of "quad1" and "“quad2" at 1.0 
produces the strongest quadratic progression. 
The values of “quad1" and "quad2" at 0.0 
creates a special Quad lamp that is insensitive 
to distance. 


HalolInt (NumS1i) 
The intensity of the spot halo. The scope of the 


spot halo is determined by "Dist". 




































































Shadow.Buffer: 























































































































Blender uses a shadow buffer algorithm. From 
the spotlight, a picture is rendered for which 
the distance from the spotlight is saved for 
each pixel. The shadow buffers are 
compressed, a buffer of 1024x1024 pixels 
requires, on average, only 1.5 Mb of memory. 
This method works quite quickly, but must be 
adjusted carefully. There are two possible side 
effects: 
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Aliasing. The shadow edge has a block-like 


progression. Make the spot beam smaller, . E yl 
enlarge the buffer or increase the number of@" 3%" 

























samples in the buffer 

Biasing. Faces that are in full light show 
banding with a block-like pattern. Set the 
"Bias" as high as possible and reduce the 
distance between "ClipSta" and "ClipEnd”. 


Bufsi 512, 768, 1024, 1536 (RowBut) 
The size of the buffer in pixels. The value of — 
DisplayButtons>Percentage (100%, 75%, ...) is 
multiplied by this. 


ClipSta, ClipEnd (NumBut) 

Seen from the spot lamp: everything closer 
than ClipSta always has light; everything 
farther away than ClipEnd always has shadow. 
Within these limits, shadows are calculated. 
The smaller the shadow area, the clearer the 
oGkaahatenaiohaimdnt-me-Oaa) om olen i-)amer-Oamant-l-4-W °-10QZ-1-) 0) 
small distances, and the fewer side effects you 
will have. 

It is particularly important to set the value of 
ClipSta as high as possible. 


Samples (NumBut) 

The shadow buffer is 'sampled'; within a 
square area a test is made for shadow 3%3, 44 
or 5*5 times. This reduces aliasing. 


Soft (NUumBut) 
The size of the sample area. A large "Soft" 


value produces broader shadow edges. 


Texture. Channels. 






















































































































































































































































































































































































































































































Tex 















































































































































































































































Texture name (RowBut) 
A Lamp has six channels with which Textures 


can be linked. Each channel has its own 
mapping, i.e. the manner in which the texture 

























































































































































































































































































































































































































































































































































































works on the lamp. The settings are in the 
buttons described below. 


Mapping: coordinates input. 





Each Texture has a 3D coordinate (the texture 
coordinate) as input. The starting point is 
always the global coordinate of the 3D point 
that is seen in the pixel to be rendered. 
A lamp has three options for this. 

















Object Name (TextBut) 
The name of the Object that is used for the 


texture coordinates. If the Object does not 
exist, the button remains empty. 











Object (RowBut) 
Each Object in Blender can be used as a 


source for texture coordinates. To do 
this, an inverse transformation is 
applied to the global coordinate, 
which gives the Jocal Object 
coordinate. In this way, the texture 
is linked with the position, size and 
rotation of the Object. 





Glob (RowBut) 
The global coordinate is passed on 


to the texture. 


View (RowBut) 

The view vector of the lamp; the 
vector of the global coordinate 
to the lamp, is passed on to the 

texture. If the lamp is a Spot, 
= a the view vector is normalised 
to the dimension of the spot 


















































= : 5 ce ee beam, allowing use of a Spot 








to project a ‘slide’ 
























































































































































Mapping: transform coordinates. 





Use these buttons to adjust the texture 
coordinate more finely- 


dX, dY, dZ (NumBut) 
The extra translation of the texture coordinate. 


sizeX, sizeY, sizeZ (NumBut) 
The extra scaling of the texture coordinate. 


Texture Block 





TE: (TextBut) 
The name of the Texture block. The name can be 


changed with this button. 


Texture Browse (MenuBut) 
Select an existing Texture from the list 
provided, or create a new Texture Block. 


Clear (But) 
The link to the Texture is erased. 


Users (But) 
If the Texture Block has multiple users, this 


button shows the total number of users. Press 
the button to make the Texture "Single User" 
Then an exact copy is made. 


Auto Name (But) 
Blender assigns a name to the Texture. 
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Niny-K<-W leh acohakem o-Cxom--c0c- Un halcohmant-Garehamcomanl-) 
Texture. 


Stencil (TogBut) 
Normally, textures are executed one after the 


other and placed over each other. A second 
Texture channel can completely replace the 
first. 

This option sets the mapping to stencil mode. 
No subsequent Texture can have an effect on 
the area the current Texture affects. 


Neg (TogBut) 
The inverse of the Texture is applied. 


RGBtolnt (TogBut) 
With this option, an RGB texture (affects 


colour) is used as an Intensity texture (affects 
a value). 


R, G, B (NumS1i) 
The colour with which an Intensity texture 
blends with the current colour. 


DVar (NumSli) 
The value with which the Intensity texture 


blends with the current value. 


Mapping: output to. 





The exture affects the cel of the lamp. 


















































































































































































Blend (RowBut) 
The Texture mixes the values. 


Mul (Rowbut) 
The Texture multiplies the values. 


Add (RowBut) 
The Texture adds the values. 


Sub (RowBut) 
The Texture subtracts the values. 


Col (NumS1i) 
The extent to which the texture affects the 


colour. 


Nor (NumS1i) 
The extent to which the texture affects the 


Dato) aant-W im Gatohan han) ole)ac-Oahainl—ic 


Var (NumS1i) 
The extent to which the texture affects the 


value (a variable, not active here). 








































































































































































































































































































The MaterialButtons 














































































































































































































































































































The settings in this ButtonsWindow visualise 
the Material DataBlock. The MaterialButtons 
are only displayed if the active Object has 

a Material. Hotkey: Fs. 


MA:Material | [x|@ 


The DataButtons in the Header indicate 
what Material block is visualised. 


Material Browse (MenuBut) 
Select another Material from the list 
provided, or create a new block. 

















MA: (TextBut) 
Give the current Material a new and 


unique name. 

































































Users (But) 
If the Material block is used by 


more than one Object, this button 
indicates the total number of 
users. Press the button to make 
the Material “Single User” An 
exact copy is created. 



























































Remove Link (But) 
Delete the link to the Material. 


















































Auto Name (But) 
Blender assigns a name to 
the Material 
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Copy to buffer (IconBut) 
The complete contents of the Material and all 


the mapping is copied to a temporary buffer 


Copy from buffer (IconBut) 
The temporary buffer is copied to the Material. 


Preview settings. 


Only the first two buttons are active in this 
version. 





Sphere (IconTog) 
There are two built-in preview options. The 


preview plane shows the X-Y coordinates, the 
Z axis is the vertical axis for the preview 
sphere; the X and Y axes revolve around this 
axis. 


Background (IconTog) 
Use this button to select a light or a dark 


background. 





These buttons specify what the Material block is 
linked to, or must be linked to. 

By linking Materials directly to Objects, each 
Object is rendered in its own Material. 
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ME: (TextBut) 

This Button specifies the block to which the 
VERCSATCU Koa ihal <-1c Gu lanky ole Gacobalmor-Unimenal hy, be used 
to give the block another name. 

Possible blocks are: 

ME: Material is linked to a Mesh (ObData) block. 
CU: Material is linked to a Curve, Surface or 
Font (ObData) block. 

MB: Material is linked to a MetaBall (ObData) 

Jo) Kole) a 

OB: Material is linked to the Object itself. 


OB (RowBut) 
Use this button to link the current Material to 


the Object. Any link to the ObData block 
remains in effect. Links can be removed with 
the Header button: “Remove Link”. 


ME or CU or MB (RowBut) 
Use this button to be able to link a Material ace) 


the ObData of the Object. Any link to the Object 
block remains in effect. Links can be removed 
with the Header button: “Remove Link”. 




















1 Mat (NumBut) 
An Object or ObData block may have more dar Oa) 


one Material. This button can be used to 
specify which of the Materials banleeian °l-) 
displayed, i.e. which Material is active. The 
first digit indicates how many Materials there 
are; the second digit indicates the number of 
the active Material. 

Each face in'a Mesh has a corresponding 
number: the ‘Material index’. The number of 
indices can be specified with the EditButtons. 
Curves and Surfaces also have Material indices. 










































RGB | RO970 
[CMYK] Mir ios =| Color 9B 0.30 
RGB (RowBut) are ze 
Most colour sliders in Blender have two Pe ot. 
options: in this case, the colour is created by 
mixing Red, Green, Blue- 




























































































































































































































































































































































































































































HSV (RowBut) 
The colour sliders mix colour with the Hue, 
Saturation, Value system. ‘Hue’ determines the 
colour, ‘Saturation’ determines the amount of 
colour in relation to grey and ‘Value’ 
determines the light intensity of the colour. 


CMYK (RowBut) 
Obsolete. 


The following buttons specify what type of 
color is visualised in the sliders: 


Mir (RowBut) 
suntcmaathacchamerd (let mmohment-m Ut tcar-U (Obsolete). 


Spec (RowBut) 
Specularity, the colour of the sheen. 


Color (RowBut) 
The basic colour of the Material. 


R, G, B (NumS1i) or H, S, V (NumS1i) 
These mix the colour specified. 


Amb_0. 
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Ref (NumS1i) 
Reflectivity. The degree to which the Material 


reflects the basic colour when light falls on ate 
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Alpha (Num%S1i) 

The degree of coverage, which can be used to 
make Materials transparent. Use the option 
“ZTransp” to specify that multiple transparent 
layers can exist. Without this option, only the 

Material itself is rendered, no matter what 
faces lie behind it. 
The transparent information is saved in an 
alpha layer which can be saved as part of a 
picture (see DisplayButtons). 


Emit (NumS1i) 
The Material ‘emits light’? without 
shedding light on other planes of course. 


Ambient (NumS1i) 
The degree to which the global Ambient 


colour is applied, a simple form of 
environmental light. The global 
Ambient can be specified in the World 
block, using the WorldButtons. 
Ambient is useful for giving the total 
rendering a softer more coloured 
atmosphere. 











Hi dha 


ra Zoffset (NUMBut) 

This button allows you to give 
the faces to be rendered an 
artificial forward offset in 

Blender’s Zbuffer system. This 
only applies to Materials with 
the option “ZTransp” 

" This option is used to place 
cartoon figures on a 3D floor 
as images with alpha. To 
prevent the figures from 
‘floating’ the feet and the 
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shadows drawn must be placed partially 
beneath the floor The Zoffset option then 
ensures that the entire figure is displayed. 
This system offers numerous other applications 
for giving (flat) images of spatial objects the 
appropriate 3D placement. 


Spec (NumBut) 
The degree of sheen (specularity) the material 
has. 


Hard (NumBut) 

The hardness of the specularity. A large value 
gives a hard, concentrated sheen, like that of a 
billiard ball. A low value gives a metallic 
sheen. 


SpTr (NUmBut) 

This button makes areas of the Material with a 
sheen opaque. It can be used to give 
transparent Materials a ‘glass’ effect. 


Add (NumBut) 
Obsolete. 


Traceable (TogBut) 

This term stems from Blender’s 
ray-trace past. It specifies 
whether or not shadow lamps 
can ‘see’ the current Material. 
Turn the “Traceble” option orF to 
prevent undesired shadows. 


Traceable 





Shadow (TogBut) 

This button determines whether 
the Material can receive a 
shadow, i.e. whether a shadow 
calculation is needed. 


Shadeless (TogBut) 
This button makes the Material 
insensitive to light or shadow 
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Wire (TogBut) 

Only the edges of faces are rendered (normal 
rendering!). This results in an exterior that 
resembles a wire frame. This option can only 
be used for Meshes. 


VertexCol (TogBut) 

If the Mesh vertex has colours (see EditButtons), 
they are added to the Material as extra light. 
The colours also remain visible without lamps. 
Use this option to render radiosity-like models. 


VertexPaint (TogBut) 

If the Mesh vertex has colours, this button 
replaces the basic colour of the Material with 
dat-Kx- Moto) olUb comm Cohan hed phan aaleGaandpn hal -moham dal) 
Material before you can see it. 


Halo (TogBut) 

Instead of rendering the faces, each vertex is 
rendered as a halo. The Jens flare effect is a 
part of the halo. 

Ni py ee) oh akehaleipy-Onle,-met-yae-Unam\ir-Ue-2er-Ulsieaacehany 
(see the following section). 


ZTransp (TogBut) 

Mha-Varaharohal-Var4 oleGni-) ewmer-OaMehal hana -daled-pamo)ex-Ue set) 
faces. Blender uses a modified method to 
Zbuffer transparent faces. This method 
ba-Ye UG ha-s Mm nated a-mant-danvohavar-Oalemer- Well r-Nalohamanaal-) 
than the normal Zbuffer, which is why the two 
systems are used alongside each other 


Zinvert (TogBut) 
The Material is rendered with an inverse 
Zbuffer method; front and back are switched. 


Env (TogBut) 

Environment option. The Material is not 
rendered and the Zbuffer and render buffers 
are ‘erased’ so that the pixel is delivered with 
Alpha = 0.0. 
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‘A Material has eight channels to which Textures 













OnlyShadow (TogBut) 
This option peSuames the alpha for 


shadow. Without a shadow the Material is n 
visible. 





NoMist (TogBut) 
The Material is insensitive to “Mist” 
(see WorldButtons). 









































Texture»Channels: 






























































































































































































































































































































































Texture name (RowBut) 


can be linked. Each channel has its own 
mapping, which is the effect the texture has 
on the material. 


Copy*to buffer (IconBut) 
The complete mapping settings are copied toa 


temporary buffer. 


Copy from buffer (IconBut) 
The contents of the temporary buffer are 
copied to the mapping settings. 


SepT (TogBut) 

Separate Textures. This option forces only the 
current channel to be rendered with its 
corresponding Texture. 


Mapping? coordinates as input. 
| UY | Object. 
Glob f/: |Stick] Win | Nor | Refi 


Each Texture has a 3D coordinate (the texture 
coordinate) as input. The starting point is 
generally the global coordinate of the 3D point 
that can be seen in the pixel to be rendered. 
A Material has the following Mapping options: 



















































































































































































































































































































































































































































































































































































































































































































































































































































UV (RowBut) 
The U-V coordinates of a face or Nurbs surface 
from an Object make up the texture coordinates. 
U-V is a commonly used term for specifying the 
mathematical space of a flat or curved surface. 


Object (RowBut) 
Every Object in Blender can be used as a 
source for texture coordinates. For this, the 
Object’s inverse transformation is applied to 
the global coordinate, to obtain Jocal Object 
coordinates. This links the texture to the 
position, dimension and rotation of the 
Object. 
Generally an Empty Object is used to 
specify the exact location of a Texture, 
e.g to place a logo on the body of an 
airplane. Another commonly used 
approach is to have the ‘Texture Object’ 
move to achieve an animated texture. 


Object Name (TextBut) 


we The name of the Object used for the 


texture coordinates. If the Object 
does not exist, the button remains 
empty 





Glob (RowBut) 
The global coordinate is passed on 
to the texture. 


Orco (RowBut) 

The standard setting. This is the 
original coordinate of the Mesh 
or another ObData block. 





Stick (RowBut) 
Sticky texture. Blender allows 
you to assign a texture 
coordinate to Meshes, which 
is derived from the manner 
in which the Camera view 
sees the Mesh. The screen 























































































































coordinate (only X,Y) for 
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each vertex is calculated and saved in the Mesh. 
This makes it appear as if the texture is 
projected from the Camera; the texture 
becomes “sticky” (see also “Make Sticky” in the 
EditButtons). 

Use “Sticky” to precisely match a 3D object with 
an Image Texture. Special morphing effects can 
also be achieved. 


Win (RowBut) 

The screen coordinate (X,Y) is permanently used 
as a texture coordinate. Use this method to 
achieve 2D layering of different Images. 


Nor (RowBut) 

The normal vector of the rendered face is used 
as a texture coordinate. Use this method to 
achieve reflection mapping, which is the 
suggestion of mirroring using a specially pre- 
calculated Image. 


Refl (RowBut) 

The reflection vector of the rendered face is 
used as a texture coordinate. This vector points 
in a direction that makes the face appear to be 
mirrored. Use this option to suggest a reflected 
surface with procedural textures such as 
“Marble” or “Clouds” 


Mapping: transform coordinates. 
Use these buttons to 
more finely adjust the 
texture coordinate. 


dX, dY, dZ (NumBut) 
The extra translation of 
the texture coordinate. 





sizeX, sizeY, sizeZ (NumBut) 
The extra scaling of the texture coordinate. 
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For Image Textures only; this determines the 
manner is which the 3D coordinate is converted 
to 2D. 


Flat (RowBut) 
The X and Y coordinates are used directly. 


Cube (RowBut) 

Depending on the normal vector of the plane, 
the X-Y or the X-Z or the Y-Z coordinates are 
selected. This option works well for stones, 
marbles and other regular textures, 


Tube (RowBut) 
This creates a tube-shaped mapping. The Z axis 


becomes the central axis, X and Y revolve 
around it. 


Sphere (RowBut) 
This causes a sphere-shaped mapping. The Z 
axis becomes the central axis, X and Y revolve 


around it. 


:/ switch coordinates. 





/Mappin 


































































































































































































































































xiv 
The three rows of buttons indicate the new &, Y 
and Z coordinates. Normally, the X is mapped 
to X, the Y to Y and Z to Z. 

The first button switches a coordinate 
completely off. 





Texture Block 


[| Clear | 2 Bm cy 


TE: (TextBut) 2 
The name of the Texture block. The name can as 


be changed with this button. 




































































































































































































































Texture Browse (MenuBut) 
Select an existing Texture from the list 


provided, or create a new Texture Block. 
















































































Clear (But) 
The link to the Texture is erased. 


Users (But) 
If the Texture Block has multiple users, this 


button displays the total number of users. Press 
the button to make the Texture “Single User”. 
An exact copy is made. 


Auto Name (But) 
Blender assigns a name to the Texture. 
































Mapping: ‘Texture input settings. 


| Neq | No RGB 
Seles is eae at Cea 
R 1.000 [ eal 
50540 = 


i 


B 0.349 [ 
These buttons pass extra information to the 
Texture. 















































Cc) alonl M@ Mees 1000) 
Normally, textures are executed one after the 
other and laid over one another. 
A second Texture channel can completely 
replace the first. 
With this option, the mapping goes into stencil 
mode. No subsequent Texture can have an 
effect on the area the current Texture affects. 










































































































































































































































































Neg (TogBut) 
The effect of the Texture is reversed. 





















































RGBtolnt (TogBut) 

With this option, an RGB texture (affects 
colour) is used as an Intensity texture (affects 
a value). 


R, G, B (NumS1i) 
The colour with which an Intensity texture 
blends with the current colour 


DVar (NumS1i) 
The value with which the Intensity texture 


blends with the current value. 




















Mapping: output to. 





 eeeer | me \\\ Col (TogBut) 
The texture affects the basic colour of 
the material. 








Nor (TogBut) 

The texture affects the rendered 
normal Only important for Image 
textures. The “Stucci” texture does 












































































































































= this itself 
Csp (TogBut) 
™ omen The texture affects the 
specularity colour of the 


material. 


Soom a eon 















































’ Cmir (TogBut) 

SS = : The texture affects the mirror 
colour of the material. 
(Obsolete) 


























































































































Ref (Tog3But) 
The texture affects the 
value of the material’s 
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reflectivity. There are three settings; the third 
setting reverses the effect 


Spec (Tog3But) 
The texture affects the value of specularity of 
the material. There are three settings. 


Hard (Tog3But) 
The texture affects the hardness value of the 
material. There are three settings. 


Alpha (Tog3But) 
The texture affects the alpha value of the 
material. There are three settings. 


Emit (Tog3But) 
The texture affects the “Emit” value of the 
material. There are settings. 


Mapping: output settings. 








Mix (RowBut) 
The Texture blends the values or colour 


Mul (Rowbut) 
The Texture multiplies values or colour 


Add (RowBut) 
The Texture adds the values or colour 


Sub (RowBut) 
The Texture subtracts values or colour 


Col (NumS1i) 
The extent to which the texture affects colour 
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Nor (NumS1i) 
The extent to which the texture affects the 
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Var (NumSl1i) 
The extent to which the texture affects a value 


(a variable). 
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The MaterialButtons, Halos 


ce 



















































































































































































































































































































































































































































































If a Material has the option “Halo” on, a 
number of buttons change to specific halo 
settings. Lens flares can also be created 
here: 
Halos are rendered on the 3D location of 
the vertices. These are small, transparent 
round spots or pictures over which 

alt Nt circles and lines can be drawn. 

They take Blender’s Zbuffer into 
account; like any 3D element, they can 
simply disappear behind a face in the 
forefront. 

















Halos are placed over the currently 

rendered background as a separate 
layer or they give information to 
the alpha layer allowing halos to 
be processed as a post-process. 










































































Only Meshes and Particle Effects 
can have halos. A Mesh with a 
halo is displayed differently in 
the 3DWindow; with small dots 
at the position of the vertices. 
Halos cannot be combined with 
‘ordinary’ faces within one 
Mesh. Only one Material can be 
used per ‘halo’ Mesh. 
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Flare (TogBut) 
Each halo is now also rendered 


as a Jens flare. This effect 
suggests the reflections that 
occur in a camera lens if a 
strong light source shines on it. 
A Flare consists of three layers: 
the ordinary halo, which has a 
3D location, and can thus 
disappear behind a face. 
the basic Flare, which is the 
same halo, but possibly with 
other dimensions. This is 
placed over the entire 
rendering as a post-process. 
the sub Flares, multi-coloured dots and 
circles, that are also placed over the entire 
rendering as a post-process. 
The “HaloSize” value not only determines the 
dimensions, but is also used to determine the 
visibility and thus the strength of the Flare 
rendered in the post-process. This way a Flare 
that disappears slowly behind a faces will 
decrease in size at a corresponding speed and 
gradually go out. 


Halo 
__HaloTex_| 


Rings (TogBut) 
Determines whether rings are rendered over the 


basic halo. 
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Lines (TogBut) 
Determines whether star-shaped lines are 


rendered over the basic halo. 


Star (TogBut) 
Instead of being rendered as a circle, the basic 


halo is rendered in the shape of a star. The 
NumBut “Star” determines the number of 
points the star has. 


Halo (TogBut) 
Turn this option orF to return to a normal 


Material. 


HaloTex (TogBut) 
Halos can be given textures in two ways: 


“HaloTex” ofr: the basic colour of each halo is 
determined by the texture coordinate of the 
halo-vertex. 

“HaloTex” oN: each halo gets a complete texture 
area, in which, for example, an Image texture 
is displayed completely in each basic halo 
rendered. 


HaloPuno (TogBut) 
The vertex normal (“Puno” in Blender’s turbo 


language) is used to help specify the 
dimension of the halo. Normals that point 
directly at the Camera are the largest; halos 
Wand aie W ated aant-Viment-Wen Kol balan commdnl-mg-t-Omr-Oc- amarok 
rendered. 

If there are no vertex normals in the Mesh (the 
Mesh only consists of vertices) the normalised 
local coordinate of the vertex is used as the 
normal. ; 


XAlpha 
Extreme Alpha. Halos can ‘emit light’; they can 


add colour. This cannot be expressed with a 
normal alpha. Use this option to force a 
stronger progression in the alpha. 
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Ring (RowBut) be Sa 
With this option on, the colour of the rings cam; *s ; 
be mixed with the RGB sliders. “ 


Line (RowBut) 
With this option on, the colour of the lines can 
be mixed with the RGB sliders. 





Halo (RowBut) 
VAR GAM Cah RSMo) oh aloha Wel, Bim da-More) CoLU0 moh Mmant-wy ox- 6s omar. Ul) 


can be mixed with the RGB sliders. 


R, G, B (NumS1i) 
Use these sliders to mix the indicated colour. 





HaloSize: 0.50 


Alpha1.000 Ee 


Hard 320 = 
Add 1.000 =r 





HaloSize (NUmBut) 
The dimension of the halo. 


Alpha (NumS1i) 
The degree of coverage of the halo. 


Hard (NumS1i) 
The hardness of the halo, a large value gives a 


strong, concentrated progression. 


Add (NumS1i) 
Normally, the colour of halos is calculated 


clUbapatemha-balol-hanalemmmenhanalem- Uli loin har-sannhaan ales 
effect. Set the “Add” value to 0.0 to switch this 
off and make black or ‘solid’ halos possible as 
well. 
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Fl.seed (NumBut) 
The dimension and shape of the sub Flares is 


determined by a fixed table with ‘random’ 
values. “Flseed” specifes an offset in the table. 























Flares (NumBut) 
The number of sub Flares. 


















































Rings (NumBut) 
The number of rings rendered over the basic 


halo. 


Lines (NumBut) 
The number of star-shaped lines rendered 


“he over the basic halo. 





Star (NUMBut) 
The number of points on the star-shaped 


basic halo. 








Seed (NumBut) 
‘Random’ values are selected for the 


dimension of the rings and the 
location of the lines based on a fixed 
table. “Seed” determines an offset in 
the table. 























FlareSize (NumBut) 

The factor by which the post- 
process basic Flare is larger than 

ae Leeman the halo. 






































SubSize (NumBut) 
The dimension of post-process 
sub Flares, multicolured dots 
a & : and circles. 












































FlareBoost (NumBut) 
= 7 = : This gives the Flare extra 


strength. 
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F visualise 
the Texture DataBlock. These buttons are only 
displayed if: 

the active Material has a Texure 

(see MaterialButtons). 

the active Lamp has a Texture 

(see LampButtons). 

the World block has a Texture 

(ExT Aoha felsiedacohany) 

Blender automatically selects the correct 
setting if the TextureButtons are called up 
from the MaterialButtons, LampButtons or 

A ZehaKels]euaceh ake 

Hotkey: F6. 


aqualajas 


Each Texture has a 3D coordinate (the texture 
coordinate) as input. What happens here is 
determined by the type of texture: 

Intensity textures: return one value. The 
preview render in this window shows this as 
grey values. 

RGB textures: returns three values; they always 
WVZoh a axe) almoxe) fo] 00 ge 

Bump textures: returns three values; they 
always work on the normal vector. Only the 
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The DataButtons in the Header indicate what 
Texture block is visualised. 



























































































































































Texture Browse (MenuBut) 
Select another Texture from the list provided, 


or create a new block. 


TE: (TextBut) 
Give the current Texture block a new and 
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*“Stucci” and “Image” texture can give normals. 





Users (But) E oe 
If.the Texture block has. mére han fe) 


this-button shows the total. Press th 
make the Texture “Single User”. An exac 
is then created. 


Remove Link (But) 
Delete the link to the Texture. 


PNUG CoM fa al-mdsieGg) 
Blender assigns a name to the Texture. 


THE STANDARD TEXTUREBUTTONS 


P| World | Lamp | 


This group of buttons determines the type of 
user from which the Texture must be 
displayed. 

Blender automatically selects the correct 
settings if the TextureButtons are invoked from 
the MaterialButtons, LampButtons or 

AZo) del sienace) ane 


MA (or LA: or WO:) (TextBut) 
The name of the DataBlock that has a (possible) 
link to the Texture. 


Mat (RowBut) 
The Texture of the active Material is displayed. 


World (RowBut) 
The Texture of the World block is displayed. 


Lamp (RowBut) 
The Texture of the Lamp is displayed. 
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Bright (NumS1i) 
The brightness’ of the colour or intensity of a 
texture. In fact, a fixed number is added or 


subtracted. 
































This group of buttons shows the channels. In 
this example, we see that of the eight 
available channels for the Material only 

the first is linked to a Texture. 





The program includes nine types of 
textures (see image at the bottom of the 
page). These are described in detail 
later in this manual. 





Default Vars (But) 
Changes the values set for the type 
of texture to the standard values. 
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Contr (NumS1i) 
The ‘contrast’ of the colour or intensity of a 


texture. This is actually a multiplication. 


COLORBAND 


Colorband 





Use this option to create a smooth colour 
progression. Intensity textures are thus changed 
into an RGB texture. 

The use of Colorband with a sharp transistion 
can cause aliasing. 


Colorband (TogBut) 
Switches the use of Colorband on or off 


Add (TogBut) 
Adds a new colour to the Colorband. 


Cur: (NumBut) 
The active colour from the Colorband. 


Del (TogBut) 
Delete the active colour 


Pos: (NumBut) 
The position of the active colour Values range 


from 0.0 to 1.0. This can also be entered using 
LeftMouse (hold-move) in the Colorband. 
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RotS0 Mo 









































































































































E, L, S (RowBut) 

The interpolation type with which colours are 
mixed, i-e. ‘Ease’ ‘Linear’ and ‘Spline’. The 
last gives the most fluid progression. 


A, R, G, B (NumS1i) 
The Alpha and RGB value of the active colour. 


IMAGE TEXTURE 












































The Image texture is the most frequently used 
and most advanced of Blender’s textures. The 
standard bump-mapping and perspective- 
corrected MipMapping, filtering and anti- 
aliasing built into the program guarantee 
outstanding image quality (set the 
DisplayButtons0SA on for this). 

Because pictures are two-dimensionaal, you 
must specify in the mapping buttons how the 
3D texture coordinate is converted to 2D; 
mapping is a part of the MaterialButtons. 






































InterPol eneut 
This option interpolates the pixels of an 


This becomes visible when you enlarge the 
picture. : 
Turn this option ofr to keep the pixels visible” 
they are correctly anti-aliased. This last feature. i, 
is useful for regular patterns, such as lines and, 












































































tiles; they remain ‘sharp’ even when enl 









































considerably. 


UseAlpha (TogBut) 
Use the alpha layer of the Image. 


for-WCor-V) >) at: WGkeless1eug) 
Calcualte an alpha based on the RGB values of 


the Image. 


NegAlpha (TogBut) 
Reverses the a/pha value. 


MipMap (TogBut) 

Generates a series of pictures, each half the 
size of the former one. This optimises the 
filtering process. When this option is OFF, YOU 
generally get a sharper image, but this can 
significantly increase calculation time if the 
filter dimension becomes large. 


Fields (TogBut) 
Video frames consist of two different images 


(fields) that are merged by horizontal line. 

This option makes it possible to work with field 
images. It ensures that when ‘Fields’ are 
rendered (DisplayButtons Field) the correct 
field of the Image is used in the correct field of 
the rendering. 

MipMapping cannot be combined with 

“Fields”. 


Rot90 (TogBut) 
Rotates the Image 90 degrees when rendered. 













































































































































































































































































































































































































































































































































































































Movie (TogBut) 

SGI movies (only the SGI version of Blender) and 
Sanim5’ files can also be used for an Image. To 
do this, set the “Frames” NumBut to the total 
number of frames. 


Anti (TogBut) 
Graphic images such as cartoons and 
pictures that consist of only a few colours 
with a large surface filling can be anti- 
aliased as a built in pre-process. 


St Field (TogBut) 

Normally the first field in a video frame 
begins on the first line. Some frame 
grabbers do this differently! 








Filter (NUmMBut) 


aN © The filter size used by the options 
maw wi “MipMap” and “Interpol” 





























(see image at the top of this page) 


Load Image (But) 

The (largest) adjacent window 
becomes an ImageSelectWindow 
Specify here what file must be 
read to become an Image. 








(But) 
e) we This small button does the same 
— thing but now simply gives a 
= FileSelect-. 


































































































ImageBrowse (MenuBut) 

es You can select a previously 

created Image from the list 
provided. Image blocks can 
be reused without taking 
up extra memory. 
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File Name (TextBut) 
Enter a file name here, after which a new 


Image block is created. 


Users (But) 
Indicates the number of users for the Image. 


The “Single User” option cannot be activated 
here. It has no significance for Images. 


Reload (But) 
Force the Image file to be read again. 





The following options determine what happens 
if the texture coordinate falls outside the 
Image. 


Extend (RowBut) 
Outside the Image the colour of the edge is 


extended. 


Clip (RowBut) 

Outside the Image, an alpha value of 0.0 is 
returned. This allows you to ‘paste’ a small logo 
ona large object. 


ClipCube (RowBut) 
The same as “Clip” but now the ‘Z’ coordinate 


is calculated as well. Outside a cube-shaped 
area around the Image, an a/pha value of 0.0 is 
returned. 


Repeat (RowBut) 
The Image is repeated horizontally and 


vertically. 
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Xrepeat (NumBut) 
The (extra) degree of repetition in the & 
direction. 


Yrepeat (NumBut) 
The (extra) degree of repetition in the Y 
direction. 


Mink, MinY, Maxx, MaxY (NumBut) 
Use these to specify a cropping, it appears that 
the Image actually becomes larger or smaller 
















































































































































































































































































































































































Frames (NumBut) 
This activates the animation option; another 


image file (in the same Image block) will be 
read per rendered frame. Blender tries to find 
the other files by changing a number in the 
file name. Only the rightmost digit is 
interpreted for this. For example: 
01.ima.099.tga + 1 becomes 01.ima.100-tga. 
The value of “Frames” indicates the total 
number of files to be used. 

If the option “Movie” is on, this value must also 
be set. Now, however, a frame is continually 
taken from the same file. 


Offset (NUMBut) 
The number of the first picture of the 


animation. 


a t-YAbaat- Wen ledanlsieue) 
The number of fields per rendered frame. If no 


fields are rendered, even numbers must be 
entered here. (2 fields = 1 frame). 






























































PLUG-IN TEXTURE 











[on¥Zod h (om Mees L0G] 
The animation Image is repeated cyclically... 


StartFr: (NumBut) 
The moment - in Blender frames - at which’ the 


Cab haat-Ualeham hant-Vel-manlecianac-lge 




















Len (NumBut) 

MU ahha leh aco omel-hc-banothal-camenl-Mi-daleadnmenmmanl- 
animation. By assigning “Len” a higher value 
than “Frames”, you can create a sti/] at the en 
of the animation. 

















These buttons allow you to create a simple 
baatohahe-Weg-mwahdnibam-Opm-Oanhaat-Galodamnnar-Cei-m 

The left button, “Fra” indicates the frame 
number, the right-hand button indicates how 
long the frame must be displayed. 


Texture plug-ins are not supported in this 
Blender version. 
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NoiseDepth (NumBut) 
The depth of the Cloud calculation. A higher 


c number results in a long calculation time, but 
also in finer details. 


Soft noise | 


Soft Noise, Hard Noise (RowBut) 
There are two methods available for the Noise 


function. 



















































































































































































































































































































































































































































































































































































































































































WOOD TEXTURE 








“Clouds” is a procedural texture. This 
means that each 3D coordinate can be 
translated directly to a colour or a value. 
In this case, a three-dimensional table 
with pseudo random values is used, 
from which a fluent interpolation value 
can be calculated with each 3D 
coordinate (thanks to Ken Perlin for his 
masterful article “An Image 
Synthesizer” from the SIGGRAPH 
proceedings 1985). This calculation 
method is also called (Perlin) Noise. 


__Default_| 





“Wood” is also a procedural texture. In this 


case, bands are generated based on a sine 
formula. You can also add a degree of 























Default (RowBut) turbulence with the Noise formula. 
The standard Noise, gives an It returns an Intensity value only 
Intensity- 
Color (RowBut) Bands (RowBut) 
The Noise gives an RGB value. The standard Wood texture. 

















Rings (RowBut) 
This suggests ‘wood rings. 





















































NoiseSize (NumBut) BandNoise (RowBut) 
The dimension of the Noise Applying Noise gives the standard Wood texture 
table. a certain degree of turbulence. 
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RingNoise (RowBut) 
Applying Noise gives the rings a certain degree 
of turbulence. 










































































HoiseSize :f i 
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NoiseSize (NUmBut) 
The dimension of the Noise table. 


Turbulence (NumBut) 
The turbulence of the “BandNoise” and 


“RingNoise” types. 












































Soft Noise, Hard Noise (RowBut) 
There are two methods available for the Noise 


biUbatena to) a 


MARBLE TEXTURE 























“Marble” is also a procedural texture. In this 
case, bands are generated based on a sine 
formula and Noise turbulence. 

It returns an Intensity value only. 
























































MAGIC TEXTURE 































































































































Marble. 


HoiseSize : 0.250 


_ NoiseDepth: 3 
‘Turbulence: 7.30 









































NoiseSize (NUumBut) 
The dimensions of the Noise table. 


NoiseDepth (NumBut) 
The depth of the Marble calculation. A higher 
value results in greater calculation time, but 
also in finer details. 

Turbulence (NumBut) 

The turbulence of the sine bands. 


Sil me) Hard noise) 


Soft Noise, Hard Noise (RowBut) 
The Noise function works with two methods. 
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“Magic” is a procedural texture. The RGB 
components are generated independently with 
a sine formula. 
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Halo (RowBut) 
A quadratic progression with the shape of a 
three-dimensional ball. 













































































Size (NUMmBut) 
The dimensions of the pattern. 





























Turbulence (NumBut) Flip XY 
The strength of the pattern. The direction of the progression is flipped a 
quarter turn. 





































































































BLEND TEXTURE 
aa STUCCI TEXTURE 










































































































































































































































































































































































This is also a procedural texture. It 
generates a progression in Intensity. 

































































































































































Lin (RowBut) This procedural texture generates Noise-based 
A linear progression. normals. 























Quad (RowBut) 


A quadratic progression. Plastic 


Plastic (RowBut) 

















Ease (RowBut) The standard Stucci 
A flowing non-linear 
¥ progression. Wall In, Wall out (RowBut) 
Vee This is where Stucci gets it name. This is a 
Diag (RowBut) typical wall structure with holes or bumps. 








. A diagonal progression. 



































Sphere (RowBut) 
A progression with the shape 
of a three-dimensional ball. NoiseSize (NUumBut) 
The dimensions of the Noise table. 
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Turbulence (NumBut) 
The depth of the Stucci. 

















Soft Noise, Hard Noise (RowBut) 
There are two methods available for working 


with Noise. 


NOISE TEXTURE 





nccitaceenctlacetieroneunncnnnaned Baus Bartonionsennaceintesiarstanimne 


Although this looks great, it is not Perlin Noise! 
This is true, randomly generated Noise. This 
gives a different result every time, for every 


frame, for every pixel. 
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The WorldButtons 















































































































































The settings in this ButtonsWindow 
visualise the World DataBlock. It is linked 
to a Scene, and can therefore be reused by 

other Scenes. 
This block contains the settings for 
standard backgrounds (‘sky’), mist 
effects and the built-in star generator 

The ambient colour and exposure time 

can be set here as well. 
HotKey: Fé. 





The DataButtons in the Header 
indicate which World block is 
active. 


World Browse (MenuBut) 
Select another World from the list 
provided, or create a new block. 


WoO: (TextBut) 
Give the current World block a 


new and unique name. 


Users (But) 
If the World block has more 
than one user this button 
shows the total number of 
users. Press the button to 
make the World “Single 
User” An exact copy is then 
created. 
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Remove Link (But) 
Delete the link to the World. 


Sky options. 


|_Blend jh 


Where the alpha in the rendering is less than 
1.0, a sky colour is filled in. The alpha is then no 
longer usable for post-processing (unless the 
sky is black). 





Blend (TogBut) 

This option renders the background, e.g. a sky, 
with a natural progression. At the bottom of the 
image is the horizon colour at the top, the 
colour of the zenith. The progression is not 
linear but bent in the shape of a ball, 
depending on the Jens value of the Camera. 


Real (TogBut) 

The option “Real” makes the position of the 
horizon real; the direction in which the camera 
is pointed determines whether the horizon or 
the zenith can be seen. This also influences the 
generated texture coordinates. 


Paper (TogBut) 

This option makes the “Blend” (if this is 
selected) or the texture coordinates completely 
flat, at ‘viewport’ level. 
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ZeR, ZeG, ZeB (NumS1i) 
The colour of the zenith. This is the point 

ohn a-YondhVar-¥oYoh'Z-We) ake Ung -Yoad hay oY oh Wan Gay 1-1 A Le 
(on the earth!). 


aguasajal 


HoR, HoG, HoB (NumS1i) 
The colour of the horizon. 


@AmbR 0.000 as 
FT AmbG 0.000 Camm 


AmbB 0.000 (_aitenmnans 


AmbR, AmbG, AmbB (NumS1i) 

The colour of the environmental light, the 
ambient. This is a rather primitive way to 
make the entire rendering lighter, or to 
change the colour temperature. 














HOS 1.UUU 


















































Expos (Nums1i) 

Ninth akedahanate mn ahanl-Pam tad oXehx0 0am alc Coa OMG 
or NU RY sor Wego) of-U meson -Daleadal-nanparemonmng-receconalohalanal 
all the lamps. Use this to give the rendering 
more contrast. 





. Mist (TogBut) 

Actiyates.the rendering of 
ESLUE mist, All rendéred faces and 
i halos are given an extra 
]=== alpha value, based on their 
distance from the camera. 
el let nthentntt Ifa ‘sky’ colour is specified, 
this is filled in behind the alpha. 
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Qua, Lin, Sqr (RowBut) 
Determines the progression of the mi Gar 4 
(o]UC- Yoh e-Ga komm bh at-t-0 ame) mu DAN Z-1ex—meUe-Uoae-Ualo: (square 
root), respectively. “Sqr” gives a thick “soupy? 
mist, as if the picture is rendered under wa 










































Sta (NumBut) - 
The start distance of the mist, measured from 


the Camera. 









































Di (NUmBut) 
The depth of the mist, with the distance 


measured from “Sta”. 

















Hi (NumBut) 
With this option, the mist becomes thinner the 


higher it goes. This is measured from Z = 0.0. If 
the value of “Hi” is set to zero, this effect is 
turned off. 


[Stars Pecnhiedane 
- Blenderhas.an:automatic 
StarDist: 2.00 star generator. These are 
MinDist: 0.00 standard haloS»that are only 
Size: 0.000 generated in the sky. With 
Colnoise: 0.000 this option on, stars are also 


drawn in the 3DWindow (as 
small points). 


StarDist (NuMBut) 
The average distance between two stars. Do not 


allow this value to become too small, as this 
will generate an overflow. 


MinDist (NUmBut) 
In actuality, stars are light years apart. In the 
Blender universe, this distance is much 
smaller. To prevent stars from appearing too 
close to the Camera, you can set a “MinDist” 
value. Stars will never appear within this 
distance. 





Size (NumBut) 
The average screen dimensions of a star. 


















































































































































































































































































































































































































































































































































































































































































































































ColNoise (NumBut) 
This value randomly selects star colour 


Texture Channels 














































































































Texture name (RowBut) 

A World has six channels with which Textures 
can be linked. This is only used for the sky. 
Each channel has its own mapping; i.e. the 
effect the texture has on the sky. The 

settings are in the buttons described 
below 


Mapping: coordinates input. 





Each Texture has a 3D coordinate (the 
texture coordinate) as input. 
A sky has three options for this- 


Object Name (TextBut) 
The name of the Object that is used 


as a source for the texture 
coordinates. If the Object does not 
exist, the button remains empty- 


Object (RowBut) 
Each Object in Blender can be 
used as a source for texture 
coordinates. To accomplish this, 
an inverse transformation is 
used to obtain the Jocal Object 
coordinate. This links the 
texture to the position, 
dimensions and rotation of 
the Object. 
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View (RowBut) 
The view vector of the camera is passed on to 


the texture. 


Mapping: transform 
coordinates. 

Use these buttons to 
more finely adjust the 
buttons texture 
coordinate. 


dX, dY, dZ (NumBut) 
The extra translation of the texture coordinate. 


sizeX, sizeY, sizeZ (NumBut) 
The extra scaling of the texture coordinate. 


Texture Block 


TE: | t 






TE: (TextBut) 
The name of the Texture block. Use this button 


to change the name. 


Texture Browse (MenuBut) 
Choose an existing Texture from the list 
provided, or create a new Texture Block. 


Clear (But) 
The link to the Texture is erased. 


Users (But) 
If the Texture Block has more than one user this 


button shows the total number of users. Press 
the button to make the Texture “Single User” An 
exact copy is then created. 


Auto Name (But) 
Blender assigns a name to the Texture. 
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These buttons pass extra information on to the 
Texture. 


Stencil (TogBut) 

Textures are normally executed one after the 
other and layed over one another. A second 
Texture channel can completely replace the 
first one. 

This option sets the mapping to stencil mode. 
No subsequent Texture can operate where this 
Texture is operating. 


Neg (TogBut) 
The Texture operation is reversed. 


RGBtolnt (TogBut) : 
This option causes an RGB texture (works on 


colour) to be used as an Intensity texture 
(works on a value). 


R, G, B (NumS1i) 
The colour that an Intensity texture blends with 
the current colour. 


DVar (NumS1i) 
The value that an Intensity texture blends with 


the current value. 
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Blend (TogBut) 
The texture works on the colour progr 


the sky. 





















































Hori (TogBut) : 
The texture works on the colour of the horizon 





ZenUp (TogBut) 
The texture works on the colour of the zenith 


Veloso 


































































































ZenDown (TogBut) 
The texture works on the colour of the zenith 


below. 
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These buttons adjust the output of the Texture. 


Blend (RowBut) 
The Texture blends the values. 


Mul (Rowbut) 
The Texture multiplies the values. 


Add (RowBut) 
The Texture adds the values. 


Sub (RowBut) 
The Texture subtracts the values. 














Col (NumS1i) 
The extent to which the texture works on 


colour. 
































Nor (NumS1i) ; 
The extent to which the texture works on the 
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Var (NumS1i) 
The extent to which the texture works ona 
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The AnimButtons 

















This ButtonsWindow visualises settings 
associated with animations, most of which are 
part of the Object DataBlock. 

It can also be used to create Effects: the 
‘Build and the ‘Particles’ 
Hotkey: F7- 



































The typical ‘browse’ MenuBut is missing 
here. Link Objects to other Scenes with the 
LinkMenu (cTRL+L) 








OB: (TextBut) 
Give the Object block a new and unique 


name. The Object is inserted again, 
sorted alphabetically 





eee ae Users (But) 
If the Object block has multiple users, 
this button shows the total number of 
users. Press the button to make the 
Object “Single User” An exact copy 
is then created (exlusive the Object 
block). 
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In Blender Objects can be assigned a rotation 


constraint: 

Objects that always point in the direction of 
other Objects: ctri+T or “Make Track” 

Objects as Children of a Curve path, where the 
curve determines the rotation (“Follow” button) 
Particles can give rotations to Objects (see 
AnimButtons, Effects). 

Because Objects have a rotation of their own, it 
is advisable to first erase this using attr. If the 
Object is a Child, then erase the “Parent Inverse” 
as well using ALT+P. 

Use these buttons to indicate how tracking must 
work: 


TNACKRaaVeeLs one sae (RowBut) 
Specifies the direction axis; the axis that, for 
example, must point to the other Object. 


UpX, UpY, UpZ (RowBut) 

Specify what axis must point ‘up’, in the 
direction of the (global) positive Z axis. If the 
“Track” axis is the same as the “Up” axis, this is 


turned off 


PowerTrack (TogBut) 

This option completely 
switches off the Object’s own rotation and that 
of its Parents. Only for Objects that ‘track’ to 
another Object. 





DrawKey (TogBut) 

If Objects have an Object Ipo, 
they can be drawn in the 
3Dwindow as key positions. Key positions are 
drawn with this option on and the IpoKeys on (in 
the IpoHeader). Hotkey: KKEY. 





DrawKeySel (TogBut) 
Limits the drawing of Object keys to those 


selected. 


DRPAaRRARARAARAR 
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Duplicators 

Blender can automatically generate Objects 
Wvaheatelehar-Voucet-Uilh’aron c-x-Wanaleandnl-danmem KomeCom dni hear 00) 
animation system must be created first. A 
‘virtual’ copy of the Object will then be placed 
on every frame specified. It is also possible to 
have a virtual copy placed on each vertex (or 
particle). 

This can be used as a modeling tool as well. To 
do this, select the duplicated Objects and press 
CTRL-SHIFT+A (“Make Dupli's Real”). 


DupliFrames (TogBut) 

No matter how the Object moves, with its own 
Object Ipos or on a Curve path, a copy of the 
Object is made for every frame from “DupSta” 
to “DupEnd”. The “DupliFrames” system is built 
for the specified frame interval. 


DupliVerts (TogBut) 
Child Objects are duplicated on all vertices of 


this Object (only with Mesh). 


DupSta, DupEnd (NumBut) 
The start and end frame of the duplication. 


DupOn, DupOff (NumBut) 

Empty positions can be specified with the 
option “DupliFrames”. For example: “DupOn” on 
‘2’, “DupOff” on ‘8’ sets two copies on every 10 
frames. The duplicated Objects move over the 
EWalhaatchalohamea’aac-anmihl-<-m-Unxe) aacelmoc-Unam 


No Speed (TogBut) 
The “DupliFrames” are set to ‘still’, regardless 
of the current frame. 





Slurph (NumBut) 
This option is only available if there are 
VertexKeys. 

The “Slurph” value specifies a fixed delay for : 
the interpolation of Keys per vertex. The first 
vertex comes first, the last vertex has a delay 
of “Slurph” frames. This effect makes quite 
special and realistic Key framing possible. 
Watch the sequence of vertices carefully with 
Meshes. The sequence can be sorted with the 
(rob nap antcbaleeXeGhesiUGa coh abt >, <-10)4 are] ale| 
EditButons>Hash. Naturally, it is important that 
this occurs before the VertexKeys are created, 
because otherwise quite unpredictable things 
can occur (however, it can be nice for Halos). 


| Offs Ob | Offs Par 


Time Offset: 0.00 PrSpeed 


OffsOb (TogBut) 
The “TimeOffset” value works on its own Object 


Ipo. 


OffsPar (TogBut) 
The “TimeOffset” value works on the Parent 


relationship of the Object. 


OffsPart (TogBut) 
The “TimeOffset” value works on the Particle 


Effect. 


SlowPar (TogBut) 
The value of “TimeOffset” is used to create a 


‘delay’ in the Parent relationship. This delay is 
erUbanleUr-WanZom-aloutet-)ol-dalecmohament-mohg-halolees 
frame. When rendering animations, the 
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complete sequence must always be rendered, AnimSpeed (NumBut) 
starting with the first frame- The maximum speed of the real-time animation 
playback, expressed in hundredths of a second. 










































































= cosy eels TimeOffset (NUMmBut) 
ie — Depending on the previously mentioned pre- Sta, End (NumBut) 
sets, the animation is shifted a number of The start and end frame of an animation to be 


frames. This does not work for VertexKeys- rendered or played real-time. 


Automatic Time (But) 7 CurvePath | 


This generates automatic “TimeOffset” 








































values for all selected Objects. The start These buttons are only displayed if the active 
value is the value of the “TimeOffset” Object is a Curve. 
button. A requestor pops up and asks for 
: the size of the interval. Blender looks at PathLen (NumBut) 
aa the Object’s screen coordinates in the The length of the Curve path in frames, if there 


nearest 3DWindow and calculates the is no Speed Ipo. 
offset values from left to right. 





CurvePath (TogBut) 
PrSpeed (But) Specifies that the Curve becomes a path. 
The speed of the Object is printed. Children of this Curve now move over the curve. 
All Curves can become a path, but a 5th order 
Nurbs curve works best. It has no problems with 
movement and rotation discontinuity. 





CurveFollow (TogBut) 
The Curve path passes a rotation to the Child 


Map Old, Map New (NumBut) Objects. The ‘Tracking’ buttons determine 
This button can be used to modify which axis the path follows. 
the internal time calculation. In EditMode, horizontal lines are also drawn for 
“Map Old” gives the previous a 3D curve. This determines the tiit, which is an 
value in frames; “Map New” extra axis rotation of the Child Objects. The tilt 


specifies the number of frames can be changed using the TkEY- 
that must be rendered. Only the Curve paths cannot give uniform perpendicular 
mutual relations between these (aligned with the local Z axis) rotations. In that 


values are important. case, the ‘up’ axis cannot be determined. 


Use this only to speed up or 

























































































slow down the entire PrintLen (But) 
animation system. The The length of the path is printed in Blender 
absolute value ‘frame’ now units. 
































becomes relative, which can 
be quite confusing if the 
animation must still be 
modified. 
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These buttons are displayed if an IlpoWindow is 
present in the same Screen. 


Xmin, Xmax, Ymin, Ymax (NumBut) 

The numbers above these buttons specify the 
boundbox of all the visible curves in the 
IpoWindow. Use the buttons to enter a new 
value. 


Set (But) 
The new values of the boundbox are assigned 


to the visible curves in the lpoWindow. 


SEI 


Heed: UL 












































Speed (NumBut) 

In certain cases, the exact speed of a 
redcbakdicwarehamer-\Uex-1e ls ob a0) ob (Conan bolobmaaleca ane) 
determined. Proceed as follows to do this: 

In the lpoWindow, make only the Lock, Loxy, 
LocZ curves visible. 

Set the IpoKey option ON (kkey in the 

bokeh wanale Cohn 2s 

Select the keys that must be assigned a 
particular speed. 

Only keys that already have a speed and 
reubaderonatonaieycWale X-mea nt bale (-te Cam Rim (nie) 91-110 SOLO 
Daven an ihateamar-0 9) ol-2ahs 

- Press the “Set” Button. 
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Effects will be supplemented in a subsequ 
Blender release by a Plugin System. Two are 
currently built in: “Build” and “Particles”. 
Effects are a fixed part of the Object; they 
cannot have any links or multiple users. 


New Effect (But) 
Create a new Effect. 


Delete (But) 
Delete the Effect. 


Build (MenuBut) 
Select an effect. 


| Len: 100.00 | Sfra: 1.00 


The Build Effect works on Meshes, which are 
built up face by face over time. It also works 
on the vertices in Halo Meshes. 

The sequence in which this happens can be 
specified in the 3DWindow with cTRL+F: “Sort 
Faces” (not in EditMode). The faces of the 
active Mesh Object are sorted. The current face 
in the 3DWindow is taken as the starting point. 
The leftmost face first, the rightmost face last. 


Len (NumBut) 
The total time the building requires. 


SFra (NumBut) 
The frame number on which the Effect starts. 
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ANIM EFFECTS: PARTICLES 






































Particles are halos (or Objects if the option 
“DupliVerts” is ON) that are generated more or 
less according to laws of physics. Use Particles 
for smoke, fire, explosions, a fountain, 
fireworks or a school of fish! 

































































A Particle system is pre-calculated as a pre- 
am = process (this can take some time). They can 
then be viewed in the 3DWindow in real 
time. 
Particles are a full-fledged part of 
Blender’s animation system. They can be 





va : p F also be controlled and by Lattices. 
Only Meshes can have Particles. 











The total number of Particles. Particles 
require quite a bit of memory (not in 
the file!) and rendering time, so 
specify this value carefully. 

























Sta, End (NumBut) 
The start and end frame between 
which Particles are generated. 




































































Life (NUmBut) 
The life span of each Particle. 


Keys (NumBut) 
Not all Particle locations are 
calculated and remembered for 
each frame for the entire 
particle system. This is only 
done for a fixed number of 
key positions between which 
interpolations are 
performed. A larger number 
of “Keys” gives a more 
fluid, detailed movement. 
This makes significant 
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demands on the memory and time required to 
calculate the system. 








CurMul (NumBut) 
Particles can ‘multiply themselves’ at the end of 
their lives. For each generation, certain 

particle settings are unique. This button 
determines which generation is displayed. 


Mat (NumBut) 
The Material used for the current generation of 


Particles. 


Mult (NUumBut) 

This determiness whether the particles multiply 
themselves. A value of 0.0 switches this off A 
value of 1.0 means that each Particle multiplies 
itself 

The particle system itself ensures that the tota/ 
number of Particles is limited to the “Tot” 
value. 


Life (NUmBut) 
The age of the Particles in the following 


generation. 


Child (NumBut) 
The number of children of a Particle that has 


multiplied itself 


Randlife: 0.000] 
RandLife (NumBut) 

A factor that ascribes the age of Particles a 
(pseudo) random variation. 











Seed (NumBut) 
The offset in the random table. 


Bspline (TogBut) 
The Particles are interpolated from the keys 
using a B-spline formula. This give a much 


QRARAARAARARAR. 
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more fluid progression, but the particles no 
longer pass exactly through the key positions. 


Vect (TogBut) 
This gives particles a rotation direction. This 


can be seen in the Halo rendering. Particles 
that duplicate Objects now also give a rotation 
to these Objects. 


aouasayal 


VectSize (TogBut) 
The extent to which the speed of the “Vect” 


Particle works on the dimensions of the Halo- 


Norm: 0.000 | Ob:0.000_ Rand: 0.100 


Norm (NumBut) 
The extent to which the vertex normal of the 


Mesh gives the Particle a starting speed. If day) 

Mesh has no faces (and thus no vertex normals) 
the normalised Jocal vertex coordinate is used 

as the starting speed. 


Ob (NumBut) 

The Extent to which the speed of the Object 

gives the Particle a starting speed. This makes 
nal a rotating cube become a sort of ‘sprinkler’. 


Rand (NumBut) 
The extent to which a (pseudo) random value 


gives the Particle a starting speed. 


Tex (NumBut) 

The extent to which the Texture gives the 
Particle a starting speed. For this, only the last 
Texture of the Material is used, in channel 
number 8. 


Damp (NumBut) 
Use of damping reduces the speed, like a sort 


ohm aacenarehars 
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0.000 ¥: 0.000 
Force: Z: 0.000 


Force X, Y, Z (NUmBut) : 
A standard, continually present force. This can 
simulate the effect of gravity or wind. 


™: 0.000 ¥: 0.000 
io eae 862: 1.000 | 


Texture X, Y, Z (NumBut) 
A standard force that works on a Particle, 


determined by the texture. 


& en ee 


Textures can have an effect on the movement 
of Particles. The 3D coordinate of the Particle is 
passed to the texture per Particle key. 





















































Palen dstohwasieug) 

The Intensity that is passed back from the 
texture is used as a factor for the standard 
texture force (previous three buttons). 


RGB (RowBut) 

The colour of the texture has a direct effect on 
the speed of the Particle: Red on the &, Green 
on the Y and Blue on the Z component of the 
speed. 


















































Grad (RowBut) 
The gradient of the texture is calculated. This 
is the mathematical derivitive. Four samples of 
the texture are combined to produce a speed 
vector. With procedural textures, such as 
Clouds, this method gives a very beautiful, 
turbulent effect. Set the number of “Keys” as 
high as possible to see the sometimes rather 
subtle twisting. 







































































































































































































































































































































































Nabla (NumBut) 
The dimension of the area in which the gradient 


is calculated. This value must be carefully 
adjusted to the frequency of the texture. 
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The settings in this ButtonsWindow visualise 
the ObData blocks and provide tools for the 
specific EditModes. Certain buttons are 
redrawn depending on the type of ObData. The 
types are: Mesh, Curve, Surface, Text, 
MetaBall, Lattice, Ika and Camera. 

This section describes the buttons that appear 
for nearly all ObData. Later in the text, the 
buttons are grouped per ObData type. 

A complete overview of all HotKeys for 
EditMode. is provided in the 3Dwindow section. 
HotKey: F9. 


The DataButtons in the Header specify what 
block is visualised. Mesh is used as an example 
here, but the usage of the other types of ObData 
is identical. 



















































































Mesh Browse (MenuBut) 
Select another Mesh from the list provided. 


ME: (TextBut) 


Give the current block a new and unique name. 


The new name is inserted in the list, sorted 
alphabetically. 


Users (But) 
If the block is used by more than one Object, 
this button shows the total number of Objects. 














































































































































































































































Press the button to change this to "Single User”. 
An exact copy is then created. 


This group of buttons specifies Object 
characteristics. They are displayed here for 


DrawType (MenuBut) 

Choose a preference for the 

standard display method 

in the 3D window from the 

list provided. The 

"DrawType" is compared 

with the "DrawMode" set 

in the 3Dheader; the least 

complex method is the one 

actually used. 

The types, in increasing 
degree of complexity, are: 

- BoundBox. A cube in the dimensions of the 
object is drawn. 

- Wire. The wire model is drawn. 

- Solid. Zbuffered with the standard OpenGL 
ihkeinhanares 

- Shaded. This display, which uses Gouraud 
shading, is the best possible approach to the 
manner in which Blender renders. It depicts 
the situation of a single frame from the 
Camera. Use ctri+z to force a recalculation. 





Draw Extra 


| Axis 
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The "Draw Extra" options are displayed atop the 
selected DrawType. 








































































































BoundBox (TogBut) 
A cube is displayed in the dimensions of the 


object. 


Axis (TogBut) 


TexSpace (TogBut) 
The texture space. This can be different 


from the BoundBox. It is displayed with 
broken lines. 


























—— Name (TogBut) 
ee : The name of the Object is printed at the 
Object centre. 








Image (TogBut) 
Draws the (texture) Image as wire. This 
option has a limited function. It can 
only be used for 2D composing 
3156 








Do Centre (But) 
Each ObData has its own local 3D 
space. The null point of this space 
is placed at the Object centre. 
This option calculates a new 


This may change texture 
coordinates. 


Centre New (But) 
As above, but now the Object 


is placed in such a way that 
the ObData appears to 
remain in the same place. 
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The axes are drawn with X, Y and Z indicated. 


centred null point in the ObData. 








The Jayer setting of the Object. Use sHIFT+LeftMouse 
to activate multiple layers. 


Material 

Material 
indices. 

Objects and 
ObData can be 
linked to more 
than one Material. 
This can be 
managed with 
these buttons. 





1 Mat 1 (NumBut) 

This button can be used to specify which 
Material should be shown, i.e. which Material is 
active. The first digit indicates the amount of 
Materials, the second digit indicates the index 
number of the active Material. 

Each face in a Mesh has a corresponding 
number: the Material index' The same is true 
of Curves and Surfaces. 


? (But) 
In EditMode, this Button indicates what index 


number and thus what Material, the selected 
items have. 


New (But) 

Make a new index. The current Material is 
assigned an extra link. If there was no Material, 
a new one is created. 


Delete (But) 
Delete the current index. The current Material 


gets one less link. The already used index 
numbers are modified in the ObData. 
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Select (But) 
In EditMode, everything is selected with the 


current index number. 


Deselect (But) 
In EditMode, everything is deselected with the 


current index number. 


Assign (But) 
Thala eG ha\(oXeC-Mmm cnt-MolUbag-lal emiere(—rmaletan) olan Es 


assigned to the selected items. 


aoualajal 


Set Smooth (But) 
This sets a flag which specifies that rendering 


must be performed with normal interpolation. 
In EditMode, it works on the selection. Outside 
EditMode everything becomes "Smooth". 


Set Solid (But) 
Uni Kaes-h eo Wed Yom anion imate GKer- Ache car-Wene-aaleClanales 


must be "Solid". In EditMode this works on the 
selection. Outside EditMode everything 
becomes "Solid". 























































































































































































AutoTexSpace (TogBut) 

This option calculates the texture area 
automatically, after leaving EditMode. You can 
also specify a texture area yourself (Outside 
EditMode, in the 3DWindow; TkEy), in which 
case this option is turned OFF. 


No Puno Flip (TogBut) 

In Blender's turbo language, 'Punos' are the 
vertex normals. Because Blender normally 
renders double-sided, the direction of the 
normal (towards the front or the back) is 

EW cohaat-uarer-Wih merohan-Xonc-tourelUGan area a-yatol-)ahale pal MALES 
option turns this automatic correction off, 
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EVilohw abate mumsian(ore) (alum cdale (ha nalemn nanan) faces that 
have sharp angles (smaller than 100 degrees}. = 
Be sure the face normals are set consistently Y 
the same direction (ctrL+n in EditMode). 


Sticky 
YertCol 


Make Sticky (But) 
Blender allows you to assign a texture 


coordinate to Meshes that is derived from the 
way the Camera view sees the Mesh. The scree 
coordinates (only X,Y) are calculated from each 
vertex and these coordinates are stored in the 
Mesh. As if the texture is permanently 
projected and fixed on the Mesh as viewed 
from the Camera; it becomes "Sticky". Use 
"Sticky" to match a 3D object exactly with the 
Image Texture of a 3D picture. This option also 
allows you to create special morphing effects. 
If the image is already "Sticky", the button 
allows you to remove this effect. 



































Make VertCol (but) 
A colour can be specified per vertex. This is 


required for the VertexPaint option. 
If the Object DrawType is "Shaded", these 
colours are copied to the vertex colours. This 
allows you to achieve a radiosity-like effect 
(set MaterialButtons>VertCol on). 

If the Mesh is "Double Sided", this is 
EWucohant-Waler-Uihyamceom alto mel ais 
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TexMesh (TextBut) 
Enter the name of another Mesh block here to 


be used as the source for the texture 
coordinates. Morphing-like effects can then be 
achieved by distorting the active Mesh. For 
example, a straight stream of water (as an 
EUabhanteuccietnc-b-acetac) mer-Oaleel- We ol Coxe Um balr-Unwanarcanales 
river. 
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Extrude (But) 

The most important of the Mesh tools: 
Extrude Selected. "Extrude" in EditMode 
converts all selected edges to faces. If 
possible, the selected faces are also 

duplicated. 
Grab mode starts immediately after this 
command is executed. 
If there are multiple 3DWindows, the 
mouse cursor changes to a question 
mark. Click at the 3D)Window in which 
"Extrude" must be executed. 
HotKey: EKEY. 








Screw (But) 


This tool starts a repetitive "Spin" 
with a screw-shaped revolution. You 
can use this to create screws, 

springs or shell-shaped structures. 
The method for using the "Screw" 
function is strict: 
Set the 3DWindow in front view, 
PAD_1- 
Place the 3DCursor at the 
position through which the 
rotation axis must pass, 
vertically on the screen. 
eo SS -— Ensure that an open poly line 
E is always available. This can 





Meera: 















































be a single edge or halfa 
circle, or ensure that there 



































are two ‘free ends; two 
























































































































































































































edges with only one vertex 
linked to another edge. The 












































"Screw" function localises these two points and 
uses them to calculate the vector that is added 
to the "Spin" per full rotation. If these two 
vertices are at the same location, this creates a 
normal "Spin" Otherwise, interesting things 
happen! 

Select all vertices that must participate in the 
"Screw" 

Give the buttons "Steps" and "Turns" the 
desired value. 

Press "Screw"! 

If there are multiple 3DWindows, the mouse 
cursor changes to a question mark. Click at the 
3DWindow in which "Extrude" must be 
executed. 

HotKey: WKEY. 






































































































































































































































































































































































































































These two images show how to make a spring 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































and these how to make a screw. 
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Spin (But) 
The "Spin" operation is a repetitively rotating 


"Extrude". This can be used in every view of the 
3DWindow, the rotation axis is always through 


the 3DCursor, perpendicular to the screen. Set 
the buttons "Degr" and "Steps" to the desired 
value. 

If there are multiple 3DWindows, the mouse 


cursor changes to a question mark. Click at the 


3DWindow in which the "Spin" must occur. 


Spin Dup (But) 

Like "Spin", but instead of an "Extrude", there 
wed U0 oy her Gale) am 

HotKey: WKEY. 


Degr (NUmBut) 
The number of degrees the "Spin" revolves. 


Steps (NUmBut) 
The total number of "Spin" revolutions, or the 


number of steps of the "Screw" per revolution. 


Turns (NumBut) 
The number of revolutions the "Screw" turns. 


Keep Original (TogBut) 
This option saves the selected original for a 
"Spin" or "Screw" operation. This releases the 


new vertices and faces from the original piece. 


Clockwise (TogBut) 
The direction of the "Screw" or "Spin", 


clockwise, or counterclockwise. 


Extrude Repeat (But) 
This creates a repetitive "Extrude" along a 


straight line. This takes place perpendicular ice) 


the view of the 3DWindow. 


Offset (NumBut) 


The distance between each step of the "Extrude 


Repeat". HotKey: WKEY- 














































































































GS 















































































































































































































































































































































































































































































Split (But) 


In EditMode, this command 'splits' the selected 
part of a Mesh without removing faces. The 
split sections are no longer connected by 
edges. Use this to control smoothing. 

Since the split parts can have vertices at the 
same position, we recommend that you make 
selections with the Ley. 

HotKey: YKEY. 


To Sphere (But) 
All selected vertices are blown up intoa 


spherical shape, with the 3DCursor as a 
midpoint. A requester asks you to specify the 
factor for this action. 

HotKey: WKEY. 


Beauty (TogBut) 
This is an option for "Subdivide". It splits the 


faces into halves lengthwise, converting 

elongated faces to squares. If the face is 

smaller than the value of "Limit", it is not 
longer split in two. 


Subdivide (But) 
Selected faces are divided into quarters; all 


edges are split in half- 
HotKey: WKEY. 










































































































































































































































































































































































































































Fract Subd (But) 
Fractal Subdivide. Like "Subdivide" but now the 


new vertices are set with a random vector up or 
down. A requestor asks you to specify the 
amount. Use this to generate landscapes or 
mountains. 


























Noise (But) 
Here Textures can be used to move the 


selected vertices up a specific amount. The 
local vertex coordinate is used as the 
texture coordinate. Every Texture type 
works with this option. For example, the 
Stucci produce a landscape effect. Or use 
Images to express this in relief 






































Smooth (But) 

All edges with both vertices selected are 
shortened. This flattens sharp angles. 
HotKey: WKEY. 





Xsort (But) 
Sorts the vertices in the X direction. 


This creates interesting effects with 
VertexKeys or Build Effects’ for 
Halos. 



























































Hash (But) 
This makes the sequence of 
vertices completely random. 





Rem Doubles (But) 
Remove Doubles. All selected 
vertices closer to one another 
than "Limit" are combined 
and redundant faces are 
removed. 







































































































































































































































































































































































































































































Flip Normals (But) 
Toggles the direction of the face normals. 


HotKey: WKEY. 


SlowerDraw, FasterDraw (But) 

When leaving EditMode all edges are tested to 
determine whether they must be displayed as a 
wire frame. Edges that share two faces with the 
same normal are never displayed. This 
increases the recognisability of the Mesh and 
considerably speeds up drawing With 
"GlowerDraw" and "FasterDraw" you can specify 
that additional or fewer edges must be drawn 
when you are not in EditMode. 


Double Sided 











Double Sided (TogBut) 
Only for display in the 3Dwindow; can be used 
to control whether double-sided faces are 
drawn. Turn this option orr if the Object has a 
negative ‘size’ value (for example an X-flip) 


Hide (But) 
All selected vertices are temporarily hidden. 


HotKey: HKEY- 
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Reveal (But) 
This undoes the "Hide" option. HotKey: ALT+H. 


Select Swap (But) 
Toggle the selection status of all vertices. 


NSize (NumBut) 
The length of the face normals, if they have 


been drawn. 


Draw Normals (NumBut) 
Indicates that the face normals must be drawn 


in EditMode. 


Draw Faces (NumBut) 

Indicates that the face must be drawn (as 
aha) Mihai XeGhd)((oXel-mm (ohwanhar-UbcoMm balcter-Gcony 
whether faces are selected. 


AllEdges (NumBut) 
After leaving EditMode, all edges are drawn 


normally, without optimisation. 


EDITBUTTONS, CURVE AND SURFACE 




































































Convert These options convert selected 
7 curves. 
iam Poly (But) 
Panty a A polygon only gives a linear 

















interpolation of vertices. 






































































































































= Bezier (But) 

Vertices in a Bezier curve are grouped in 
threes; the handles. The most frequently used 
curve type for creating letters or logos. 


























Bspline (But) 
Obsolete. 
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Nurb (But) 
A Nurbs curve Js paateWdnt-aar-Warer-Wib2eceune 
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Nurbs curves have knots, a row of numbers th 
specify the exact curve. Blender offers three 
pre-sets for this: 







































































Uniform U, V (But) 
Sets the knots to create a uniform distribution. 
Use this for closed curves or surfaces. 


Endpoint U, V (But) 
Sets the knots so that the first and last vertices 
are always included. 


Bezier U, V (But) 
Sets the knots table in such a way that the 


Nurbs behave like a Bezier. 


Order U:5 
| Resol U:32_ 4 ¥:12 | 


Order U, V (NUmBut) 
The order is the 'depth' of the curve 


calculation. Order '1' is a point, order ‘2’ is 
linear, order '3' is quadratic, etc. 

Always use order '5' for Curve paths. Order '5' 
behaves fluently under all circumstances, 
Wanenteleaar-batatohabaremeGnserohalanaleGhovan na menl- 
movement. 





































































































ReslolU, V (NUumBut) 

The resolution in which the interpolation 
occurs; the number of points that must be 
generated between two vertices in the curve. 
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Set Weight (But) 
Nurbs curves have a 'weight' per vertex; the 
extent to which a vertex participates in the 
interpolation. This button assigns the 
"Weight" value to all selected vertices. 











Weight (But) 
The weight that is assigned with "Set 


Weight" 
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1.0, sqrt(2)/4, sqrt(3)/9 (But) 
as ae A number of pre-sets that can be used to 
So s : create pure circles and spheres. 

2103 
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os DefResolU (NumBut) 
Ke: Vo The standard resolution in the U 
direction for curves. 





Set (But) 
Assigns the value of "DefResolU" to 


all selected curves. 











' Back (TogBut) 
— Specifies that the back side of 

\ (extruded) 2D curves should be 
filled. 














Front (TogBut) 
Specifes that the front side of 


(extruded) 2D curves should 
be filled. 


















































































































































3D (TogBut) 
The curve may now have 
vertices on each 3D 
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coordinate; the front and back side are never 
rendered. 





These buttons are only drawn for Curve and Font 
Objects. 


Width (NumBut) 
The interpolated points of a curve can be 
moved farther apart or brought closer together 


Ext! (NumBut) 
The depth of the extrude. 


Ext2 (NumBut) 
The depth of the standard bevel 


BevResol (NumBut) 
The resolution of the standard bevel; the bevel 


eventually becomes a quarter circle. 


BevOb (TextBut) 
The bevel Object. Fill in the name of another 


Curve Object; this now forms the bevel. For each 
interpolated point on the curve, the bevel 
Object' is, as it were, extruded and rotated. 
With this method, for example, you can create 
the rails of a roller coaster with a 3D curve as 
the base and two small squares as bevels. 

Set the values “ResolU" of both Curves carefully 
given that this beveling can generate many 
faces. 


Hide (But) 
All selected vertices are hidden temporarily 


Reveal (But) 
This undoes the "Hide" operation. 
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Select Swap (But) 
Toggle the selection status of all vertices. 


Subdivide (But) 
Create new vertices or handles in curves. 


NSize (NUmBut) 
This determines the length of the 'tilt' lines in 


3DCurves. 









































































































































































































































‘Spin (But). 


This button is only available for Surface 
Objects. It makes selected Nurb curves a 
surface of revolution. The rotation axis runs 
perpendicular to the screen through the 
3DCursor. 


EDITBUTTONS, FONT 


































































































“Load Fe ToUpper 
































~ Font type (MenuBut) 


Select a font from the list. 


Load Font (But) 
In the FileSelect Window, this specifies an 


"Adobe type 1" file that must be read. 


ToUpper (But) 

In EditMode, changes all letters into capitals 
or, if there are no small letters, changes all 
capitals to small letters. 










































































































































































































































































































































































































































































































































































































































































All text is left-aligned. 
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Right (RowBut) 
All text is right-aligned. 


Middle (RowBut) 
The text is centered. 





























Flush (RowBut) 
The text is spread out to full length; the length 


of the longest sentence. 
























































TextOnCurve (TextBut) 
Enter the name of a Curve Object here; this now. 


forms the line along which the text is placed. 


Size: 1.000 Linedist: 1.000 
Spacing: 1.000 ¥ offset: 0.00 
Shear: 0.000 X offset: 0.00 


Size (NumBut) 
The letter size. 














Linedist (NUmBut) 
The distance between two lines of text. 


Spacing (NumBut) 
The size of the space between two letters. 


Yoffset (NumBut) 
This shifts the text up or down. For adjusting 


"TextOnCurve" 


Shear (NumBut) 
Changes the letters to italics. 


Xoffset (NumBut) 
This moves the text left or right. For adjusting 


"TextOnCurve" 






































































































































Ob Family (TextBut) 
You can create fonts yourself within a Blender 


file. Each letter from this Font Object is then 
replaced by any Object you chose, and is 
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automatically duplicated. This means that you 
can type with Objects! 
Objects to be considered as letters must belong 
to the same ‘family'; they must have a name 
that corresponds to the other letter Objects and 
with the name that must be entered in this 
button. 
Important: set the option 
AnimButtons>DupliVerts ON! 
For example: 
"Ob Family" = Weird. 
The Objects that are to replace the letters a 
and b are called 'Weirda and 'Weirdb' 
respectively. 



















































































These buttons were discussed in the 
previous section. 


























































































































































































































































































































































































































































































































































































































































































































































































































WireSize (NumS1i) 

Determines the resolution of the MetaBall 
displayed in the 3DWindow Be careful with 
small values, as they use a lot of memory 


RenderSize (NumS1i) 
The resolution of the rendered MetaBall. 


Threshold (NumS1i) 
This value determines the global ‘stiffness’ of 


the MetaBall. 





Always (RowBut) 
In EditMode, the MetaBall is completely 
recalculated during transformations. 


HalfRes (RowBut) 
The MetaBall is calculated in half resolution. 


Fast (RowBut) 
The MetaBall is only recalculated after the 


transformation. 

































































Stiffness (NumMS1i) 
The stiffness can be specified separately per 


ball only for the active ball. 
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Len (NumS1i) 
MetaBall. elements can also be tube-shaped- 


This button specifies the length of the active 
ball. 
















































































































































































Negative (Tog) 
The active 'ball' has a negative effect on the 
other balls. é 











Ball (RowBut) 
The standard type. 


TubeX, TubeY, TubeZ (RowBut) 
The active 'ball' becomes a tube; in the %, Y of 
Z direction. 


__ EDITBUTTONS, LATTICE 


Meshes and Surfaces can be deformed with 
Lattices, provided the Lattice is the Parent of 
the Mesh or Surface. 





















































Cand [FP 
Card | 

































































































































































































































































































































































































































































U, V, W (NumBut) 

The three dimensions of the Lattice. If a new 
value is entered here, the Lattice is placed ina 
regular, standard position. 


Lin, Card, B (NUmBut) 

The manner in which the deformation is 
calculated can be specified per dimension of 
the Lattice. The options are: Linear, Cardinal 
spline and B spline. The last option gives the 
most fluid deformation. 

















































































































































































































































































































































































































































































































































































































































































































































































































Make Regular (But) 
This option sets the Lattice in a regular, 
standard position. 






























































Outside (TogBut) 
This type Lattice only displays vertices on the 
outside. The inner vertices are interpolated 
linearly. This makes working with large 
Lattices simpler. 






























































EDITBUTTONS, IKA 


Mem 0.300 Fae 


Set Reference (But) 
The reference position of an Ika determines the 
position from which the Ika is calculated 
towards the user-specified position. This 
results in a sort of 'memory', a rest mode to 
which the Ika can always return. A slightly 
bent form works best as a reference. 

This position is also evaluated if the Ika has a 
Skeleton deformation; this is the state in which 
no deformation occurs. 


Mem (NumS1i) 
This is the extent to which the reference 


position has an effect on the Ika setting. Set 
this value to 0.0 to create a completely slack 
chain. 

































































Iter (Num) 
su atcmalebaavel-barohmmac-ye-Waloharselmcnl—m) <-Wer-UleieUr-warohae 
To achieve a natural expression, this value can 
be kept low. During animation or 












































































































































































































































transformation, the Ika then moves to the desired 
position slowly. 





















































Limb Weight 





Limb Weight (NumBut) 

_— These numbers give a relationship factor per 
eS “ limb for how stiff or heavy the limb is in 

’ relation to other limbs. 


a cai : Skeleton Weight 






















Skeleton Weight (NumBut) 

A Skeleton deformation can consist of 
multiple Ika Objects. These numbers 
determine the extent to which each 
Ika contributes to deformation. 

































































Lens (NumBut) 
This number is derived from the 
lens values of a photo camera: 
120' is telelens, '50' is normal, 
28' is wide angle. 


















































ClipSta, ClipEnd (NumBut) 
Everything that is visible 
from the Camera's point of 
view between these values 

is rendered. Try to keep 
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these values close to one another so that the 
Zbuffer functions optimally 





DrawSize (NumBut) 
The size in which the Camera is drawn in the 


3DWindow 


Ortho (TogBut) 

A Camera can also render orthogonally. The 
distance from the Camera then has no effect on 
the size of the rendered objects. 


ShowLimits (TogBut) 

A line that indicates the values of "ClipSta" and 
"ClipEnd" is drawn in the 3Dwindow near the 
Camera. 


ShowMist (TogBut) 

A line that indicates the area of the 'mist’ (see 
WorldButtons) is drawn near the Camera in the 
3Dwindow. 
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The VertexPaint Buttons 


In Blender, the vertices of a Mesh can be 
assigned a colour, using EditButtons>" Make 
AV/-0 a Oe) aH nT) p NY ZoLe Uot-U pled py-Ualef-ment-moro) (lea 
manually, as if you are painting the Mesh 
(start vertexPaint mode with vkey in the 
3DWindow). 

This ButtonsMenu has no HotKey, and can only 
be invoked in the ButtonsHeader with the 
"brush' IconBut. 



















































































3155 
Yertex Paint 
R0.000 — 
ii 
x Hele 
Alpial.200 EOE 
Size 25.00 | een eres 


R, G, B (NumS1i) 
i atom-Vona NZ mere) (ole miu Gs -toGncohan ol-Uhalanarem 


Alpha (NumS1i) 
The extent to which the vertex colour changes 
while you are painting. 


Size (NUmSTi) 
The size of the brush, which is drawn as a 
ohh cod k-meleOapavemox-Uhahabalem 


Mix (RowBut) 

The manner in which the new 
su colour replaces the old when 

t poy-WA ahaa alerameni-merel (olCGem-Oc-manihd-1oe 












































































































































































































































7 XoXo Mdrtohwasleag) 
The colours are added. 























































































































Sub (RowBut) 
The paint colour is subtracted from the vertex 


colour. 






































Mul (RowBut) 
The paint colour is multiplied by the vertex - 
colour. : ; 









Filter (RowBut) Ss 
The colours of the vertices of the painted face 





are mixed together, with an "alpha" factor.. *:. : 


























Area _ Soft 









































































































































Area (TogBut) 
Inthe back buffer, Blender creates an image 
of the painted Mesh, assigning each face a 
colour number. This allows the software to 
quickly see what faces are being painted. 
Then, the software calculates how much of the 
face the brush covers, for the degree to which 
paint is being applied. You can set this 
calculation with the option "Area". 


Soft (TogBut) 

This specifies that the extent to which the 
vertices lie within the brush also determine the 
brush's effect. 


Normals (TogBut) 
The vertex normal (helps) determine the extent 


of painting. This causes an effect as if painting 
with light. 


Set (But) 
The "Mul" and "Gamma" factors are applied to 
the vertex colours of the Mesh. 


Mul (NumBut) 
The number by which the vertex colours can be 


multiplied. 


Gamma (NumBut) 
The number by which the clarity of the vertex 
colours can be changed. 

















































































































































































































































































































































































































































The DisplayButtons 
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This button field contains all the settings and commands that involve displaying and rendering. 
All of these data are part of the Scene block. They must thus be set separately for each Scene 


> sm within a Blender file. 
Hotkey: F10. 


Pics (TextBut) 
Enter the name of the directory to which 


the rendered image must be written if 
the "ANIM" command is given and, 
where required, the first few letters of 
the file name. Blender automatically 
assigns files a number frame 1 
becoming 0001. 
In this example, pictures are written 
as the files /render/0001, 
/render/0002 etc. If you enter 
"/render/rt" in the button, the files 
will be called /render/rt0001, 
/render/rt0002. 
Blender creates the specified 
directories itself if they do not 
already exist. 

The small square button to the 
left of the TextBut is used to 
invoke a FileSelect. Use it to 

, select the output directory, and 
possibly a file name, and 
ne press ENTER to assign this to the 
TextBut. 























Backbuf (TextBut) 
Assigns a file name to the 


picture to be used as the 
_ background. Blender uses 










































































the rendered alpha to determine the extent to 
which this background is visible. 

A code can be processed into the file name, 
which allows an already rendered animation to 
be used as a background. Be sure that a '*' is 
placed at the end. This is replaced by the 
current (four-digit) frame number For 
example: /render/work/rt.* becomes 
/render/work/rt.0101 at frame 101. 

The two small buttons to the left of the TextBut 
invoke an ImageSelect or a FileSelect Window 
Specify the file and press ENTER to assign it to the 
TextBut. 


BackBuf (TogBut) 
Activate the use of a background picture. 


Ftype (TextBut) 

Use an "Ftype" file, to indicate that this file 
serves as an example for the type of graphics 
format in which Blender must save images. This 
method allows you to process ‘color map' 
formats. The colormap data are read from the 
file and used to convert the available 24 or 32 
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bit graphics. If the option "RGBA" is specified, 
standard colour number '0' is used as the 
transparent colour. 

Blender reads and writes (Amiga) IFF, Targa, 
(SGI) Iris and CDi RLE colormap formats. 

Here, as well, the two small button to the left 
of the TextBut can be used to invoke an 
ImageSelect or a FileSelect window. 


Each Scene can use another Scene as a 2Sete 
This specifies that the two Scenes must be 
integrated when rendered. The current Lamps 
then have an effect on both Scenes. 

The render settings of the Set, such as the 
Camera, the Jayers and the World used, are 
replaced by those of the current Scene. 
Objects that are linked to both Scenes are only 
rendered once. 

A Set is displayed with light gray lines in the 
3DWindow. Objects from a Set for-Wal alone ol 
selected here. 


me Dispview | 


et oe oe 
2 
dow Location (TogBut) 

nine buttons visualise the standard 
position in which the Render Window appears 
on the screen. 

The setting in the example specifies that the 
Window must be at the top in the middle. 













































































































































































DispView (TogBut) 

ai ateInachale(chabalemker-amt-UeSom eS displayed in the 
3Dwindow instead of in a separate Nahalecoh ws 
This occurs, independent of the resolution, 
precisely within the render borders of Camera 
view. Use Fi1 to remove or recall this image- 
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DispWin (TogBut) 
The rendering occurs in a separate win: 
Use Fi1 to move this window to the for 


or background. 



























































RENDER (But) 
Start the rendering. This is a ‘blocking’ 
process. A square mouse cursor indicates that 
Blender is busy. Hotkey: Fiz. 

Rendering can also take place in dat) 
‘background’. Use the command line for this: 
blender -b file.blend -f “framenumber”. 


(oy: WU KeXess10G9) 
OverSampling. This option turns eahebr-Unr- Canales 


on, to achieve 'soft' edges and perfectly 
displayed Image textures. ohy-Wac-varet-vanales 
generally takes 1.5 to 2 rehantcsamlobareg-yamenr-On) 
normal rendering- 


bicB soll, 10 Gatohw 1000) 
Blender uses a Delta Accumulation ba-pavet-yapales 


system with jittered sampling. These numbers 
are pre-sets that specify the number of 
samples; a higher value produces better edges, 
but slows down the rendering. 










(Oks We-talel-aa) ales 
can take upa lot of 1 
the shadow buffers and texture maps and the 
faces themselves, this takes up 10 to 16 bytes 































































































































































































































































































































































per pixel. For a 2048*1024 picture, this requires a 
minimum of 32 Mb free memory 
Use this option to subdivide the rendering into 
‘parts' Each part is rendered independently 
and then the parts are combined. The "Xparts” 
are particularly important when rendering 
"Ztransp" faces. 

















= Sky (RowBut) 

_ a If a World has 'sky' this is filled in in the 

background. The alpha is not altered, but 
the transparent colours ‘contaminate’ the 
background colours, which makes the 
image less suitable for post-processing 












































Premul (RowBut) 
Sky' is never filled in. The alpha in the 


picture is delivered as "Premul": a white 
pixel with alpha value 0.5 becomes: 
(RGBA bytes) 128, 128, 128, 128. The 
ia colour values are thus multiplied by 
z\\\ the alpha value in advance. 
Use "Premul" alpha for post- 
processing such as filtering or 
scaling. Remember to select the 
"RGBA" option before saving. 
When Blender reads RGBA files, 
"Premul" is considered the 
standard. 





Key (RowBut) 
Sky' is never filled in. The alpha 


a and colour values remain 
unchanged. A white pixel with 
an alpha value of 0.5 becomes: 
(RGBA bytes) 255, 255, 255, 128. 
What this means is especially 
clear when rendering Halos: 
the complete transparency 
information is in the 
(hidden) alpha layer 
Many drawing programs 
work better with "Key" 
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Shadows (TogBut) 
This turns shadow rendering on. Shadow can 


only be created by Spot Lamps. 


Panorama (TogBut) 

Blender can render panoramas. To do this, a 
number of pictures are rendered, where the 
number in question corresponds with the value 
of "Xparts" For each 'part' the Camera is 
rotated in such a way that a continuous 
panorama is created. 

For the width of the panorama of the Camera 
Lens, adjust the "Xparts" and the "SizexX" for the 
picture. 

The total width of the picture, in pixels 
becomes: Xparts * Sizex. 

These are the settings for a 360 degree 
panorama: Xparts = 8, Sizex = 720, lens = 38.6. 


100%, 75%, 50%, 25% (RowBut) 

These pre-sets allow you to render smaller 
pictures. It also affects the size of ‘shadow 
buffers’ 


Fields (TogBut) 
Specifies that two separate fields are rendered. 


Each field is a complete picture. The two fields 
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Odd (TogBut) 
This option indicates that the first field ina 
Wate(-Yommad-Ca nlm ol-leahakeme) aMmdal-ma heal abate 


x (TogBut) 

With "Field" rendering, this switches the time 
difference between the two fields off (0.5 
frame). 


Border (TogBut) 

This allows you to render a small cut-out of the 
image. Specify a render 'border' with snirt+B in 
the 3DWindow (in Camera view of course). 

A cut-out is always inserted in a complete 
picture, including any "BackBuf" that may be 
present. Set the option "Crop" on to turn this 
off. 


(ef Vanlaat-Waneleds1eag) 

{oro} KoLUb acmror-Y abate en oX-M ale) saat-Wihvar-WoCot—retncolet-aanl ag 
without consequences, for example when 
rendering anti-aliasing. This limitation is 
caused by the way light is displayed by the 
screen: the colour value 0.4 does not appear 
half as strong as 0.8 (in actuality it is nearly 
0.56!). 

This can be solved by assigning the display- 
hardware an extremely high gamma 
correction: gamma 2.3 or even higher. This 
gives a really pale image with 'washed out’ 
old an ahacocom anhoinmcGneal-dahaleaanleGaanol—m-0o)e) hi-lous 
Blender renders everything internally already 
gammac-corrected. This produces a more stable 
anti-aliasing for the eye, i.e. anti-aliasing that 
does not 'swim'. 

To see this difference, render a "Shadeless" 
white plane with OSA - and with and without 
"Gamma". 

The only time this option should be set to orF is 
when Blender is used for image composition. 
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PLAY 


ANIM (But) 
Start rendering a sequence. This is a 'blocking* 
process. A square mouse cursor indicates that 
Blender is busy. 

Animations can also be rendered in the 
‘background'. Use the command line for this: 
blender -b file.blend -a. 
































Do Sequence (TogBut) 

Specifies that the current Sequence strips must 
be rendered. To prevent memory problems, the 
pictures of the complete Sequence system are 
released per rendering, except for the current 
frame. 

3150 


RenderDeamon (TogBut) 
Indicates to the external network render utility 


that the current Scene must be rendered (not 
supported in this version). 


Play (But) 
This starts an animation playback window. All 


files from the "Pics" directory are read and 
played. 
Aas) 


rt (NUmBut) 
For debugging purposes. 


Sta, End (NumBut) 
The start and end frame of an anim rendering. 
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spc a Sizex, SizeY (NUMBut) 

a gc The size of the rendering in pixels. The actual 
a value is also determined by the percentage 
buttons (100%, 75%, etc.) 





Asp, AspY (NumBut) 

The pixel relationship. The pixels in 
monitors and video cards are not usually 
exactly square. These numbers can be used 

to specify the relative dimension ofa 
pixel. 








These buttons specify the graphics file 
format in which images are saved. 





\\ | Targa (RowBut) 
Se | This is a commonly used, RLE- 
compressed standard. 























lris (RowBut) 
The standard for SGI software. 





JPEG (RowBut) 
This lossy format can produce 


strong compression. Use 
"Quality" to indicate how much 
compression you want. 


ime Cosmo (RowBut) 

Only for SGI: specifies that 
Cosmo hardware must be 
used to compress SGI Movies. 
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Ham (RowBut) 
A self-developed 8 bits RLE format. Creates 


extremely compact files that can be displayed 
quickly. To be used only for the "Play" option. 


Ftype (RowBut) 
This switches the Ftype option ON. See the 


description of the "Ftype" TextBut-. 


Movie (RowBut) 
Only for SGI: Blender writes SGI movies. 


Quality (NumBut) 
Specifies the quality of the JPEG compression. 


Also for Movies. 


MaxSize (NumBut) 
For Movies: the average maximum size of each 


Movie frame in Kbytes. The compression factor 
can then vary per frame. 


Crop (NumBut) 
Specifies that the "Border" rendering must not 


be inserted in the total image. 

For Sequences, this switches the automatic 
picture scaling off If the pictures are enlarged, 
the outside edges are cut off 





BW (RowBut) 
After rendering the picture is converted to 
black & white. If possible, the results are saved 


in an 8 bit file. 


RGB (RowBut) 
The standard. This provides 24 bit graphics. 


RGBA (RowBut) 
If possible (not for JPEG) the alpha layer is also 


saved. This provides 32 bit graphics. 





IRIZ (RowBut) 
Only for Iris format graphics: the Zbuffer is 


added to the graphics as a 32 bit extra layer. 
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A number of presets: (In the future, this will be 
replaced by a user-defined script). 






































PAL (But) 
The European video standard: 720*576 pixels, 


54*51 aspect. 





























Default (But) 
Like "PAL", but here the render settings are 


also set. 


Preview (But) 
For preview rendering: 320*256 pixels. 


PC (But) 
For standard PC graphics: 640%480 pixels. 


PAL 16:9 (But) 
Wide-screen PAL. 




















PANO (But) 
y Nas e-balet-bae td -s-Wale)a-Onal-Unx-aaanalem 



















































































FULL (But) 
For large screens: 1280*%1024 pixels. 
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Feature listing 










































































This list also shows information about the current state of development. 
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These are the codes: 






































































































































General 


Interface 

Data structure and files 
Modeling primitives and tools 
Animation system 

Render engine 

Post production editor 
Import/export other 3D formats 
Plugin system (disabled) 





Windows 








ANNU AUAA 





Flexible non-overlapping window layout 

3D window: wireframe/solid/GLlighted/rendered 

In-house buttons and interface toolkit 

Combined animation curve and keys window 

Schematic diagram window 

Sequence editing window for after-effects and video montage 
File selecting and file management windows 


Files 
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Save all your work in a single file 

Files are cross-platform compatible 

Other Blender files can be used as libraries (disabled) 
read/write Targa, JPEG, Iris, SGI movie, Amiga IFF 
read Inventor files 


Light 
























































Local lights, spotlights, hemispheres, sun. 
Textured lights 

Spothalo's 

Shadow buffer system 

Selective lighting for individual objects. 


Render 


























Rendering in foreground with direct output 

Three rendering layers: for solid faces, transparent faces and halos. 

Delta accumulation buffer with jittered sampling for perfect antialiasing. 

Any resolution up to 4096x4096 

Field rendering and pre-gamma correction for the best video output possible 
Panorama rendering 

Plugins for textures and post production (disabled) 
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Animation 


Motion paths: Bezier curves, Nurbs-splines or polygons. 
Motion curves: XYZ translation/rotation/scaling 
Motion keys: transformations fixed at a frame 

Vertex key framing for morphing 

Inverse kinematics and skeletons 

Animation curves for light, materials, textures 


Modeling 


A wide range of 3D primitives 
Deformation Lattices 
Deformation Skeletons 
Automatic duplicators 


Meshes 


Triangle and square polygons 
A wide range of tools: extrude, spin, screw, bend, subdivide, etc. 
Realtime 'vertex painting’ to add vertex colors 
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Curves 


Bezier Bspline, polygons 

Automatic ‘hole’ detection and triangulation. 
Automatic bevelinging; any curve can be a bevel curve 
A wide range of tools for editing and drawing curves 

















































































































Surfaces 


=| Only Nurbs surfaces 
Extrude/Spin 








































































































Font 


Adobe type 1 import 
Type and edit text in 3D 


MetaBall 
Ball and tube primitives 









































































































































AA 
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Particles 






































3 | Physics based modeling, for smoke, fire, etc. 
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Command line options 





SYNOPSIS 





blender [-p sx sy w h] [filename] 
blender -b|B filename [-S name] [-s nr] [-e nr] [-a] [-f nr] 
blender -a image_filename 


FOREGROUND OPTIONS 


Blender can be started without arguments. It then opens a full screen window and reads the file SHOME/.B.blend. 
These are the options for a ‘foreground’ Blender: 

-psxsywh 
Set a custom windowsize: 'sx' and 'sy' are the lower-left coordinates, ‘w' and 'h' are width and height respecitively. 
Example: blender -p 280 224 720 576. 
filename 
With a blenderfile as argument, Blender reads this file at startup. 





BACKGROUND OPTIONS 








Blender can run without window as well, for 'background' rendering: 


- b filename 
Start a Blender in backgound mode and low priority. Read the file. 
- B filename 
Start up a Blender in backgound mode and normal priority. Read the file. 
- S name 
Set Scene 'name' 
-snor 
Set start frame at 'nr' 
enr 
Set end frame at 'nr' 
-a 
Start rendering the animation. Save images or movie as indicated in the Blenderfile. 
- for 
Start rendering of a single frame ‘nr’ Save the image as indicated in the Blenderfile. 


Examples: 

blender -b /usr/data/rt.blend -a 

(Render and save all frames from start to endframe) 
blender -b /usr/data/rt.blend -S logo -s 11 -e 20 -a 
(Render and save frames 11 to 20 from Scene ‘logo’) 
blender -b /usr/data/rt.blend -f 1 -f 38 -f 89 
(Render and save the frames 1 38 and 89) 


PLAYBACK OPTION 





- a image_filename 


To allow you to view sequential numbered images, Blender has a simple, but efficient animation playback option. 


Blender first reads all the files in memory and then displays them as a flip book. Check in advance to make sure sufficient 
memory is available. 
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Glossary of Blender terms 


The triangle and square polygons that form the basis for 


Blender makes a distinction between ~selected and Meshes or for rendering. 

~active. Only one Object or item can be ~active at any 

given time, for example to allow visualisation of data in * ; ; Peo 
plittons. A programming term for a variable which indicates a 


certain status. 
AKEY, BKEY, ... : 
The keyboard button ‘A’ ‘B’ Gouraud shading - : 
The colours of vertices are linearly interpolated across the 
face to achieve smooth gradual colour transitions. 


The alpha value in an image denotes opacity, used for 


blenci d antialiasing. hierarch ee 

i eee eae Objects can be linked to each other in hierarchical groups. 
Tine Farr Bier ie) S58) arabs Meesee ie 
Algorithm designed to reduce the stair-stepping artifacts transformations through to the Child Objects. 
that result from drawing graphic primitives on a raster 

id. : aoa 
oy The the main animation curve system. Ipo blocks can be 
back-buffer used by Objects for movement but also by Materials for 
Blender uses two buffers to draw the interface in. This animated colours. 
double-buffering system allows one buffer to be displayed, 
while drawing occurs on the back-buffer For some 
applications in Blender the back-buffer is used to store The Ipo animation curve. 
colour-coded selection information. 
ATS eae Sp ne a sel eee osha dae 
1. Some DataBlocks can be linked to a series of other vertices or curves. 
DataBlocks. For example, a Material has eight ~channels ver 
to link Text to. a , , —_ 
oy ae ipa block has anficed. number ar available A visibility flag for Objects, Scenes and 3Dwindows. This is 
~channels. These have a name (LocX, SizeZ, enz.) which an extremely efficient method for testing Object visibility. 
indicates how they can be applied. When you add an : 
lpoCurve to a channel, animation starts up immediately. link 


The reference from one DataBlock to another In fact, it is 
a ‘pointer’ in programming terminology. 
Removing, before drawing occurs, of vertices and faces 


hich ide the field of view. 
WHI She, SIE eal Vien 1 Each Object in Blender defines a ~local 3D space, 


Child bounded by its location, rotation and size. Objects 
Objects can be linked to each other in hierarchical groups. themselves reside in the ~global 3D space. 

The Parent Object in such groups passes its 2. A DataBlock is ~local, when it is read from the 
transformations through to the Child Objects. current Blender file. Non-local blocks {library blocks) are 


linked parts from other Blender files. (Disabled in V1.5) 
DataBlock (or ‘block’) 


The general name for an element in Blender’s Object J : : : 
Oriented System. The relationship between a Material and a Texture is called 
the ‘mapping’ This relationship is two-sided. First, the 
double-buffer information that is passed on to the Texture must be 
Blender uses two buffers (images) to draw the interface specified. Then the effect of the Texture on the Material is 
in. The contents of one buffer is displayed, while drawing specified. 
occurs on the other buffer When drawing is complete, the 
buffers are switched. ObData block , 
The first and most important DataBlock linked by an 
Sale I Beer etna ene Obiee> ~eypbs eray Maat ioe 


Add new selected items to the current selection. 1 Curve or Lamp. 
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The basic 3D information block. It contains a position, 
rotation, size and transformation matrices. It can be linked 
to other Objects for hierarchies or deformation. Objects 
can be ‘empty’ (just an axis) or have a link to ObData, the 
actual 3D information: Mesh, Curve, Lattice, Lamp, etc. 


selected 

Blender makes a distinction between ~selected and 
~active. Any number of Objects can be ~selected at once. 
Allmost all key commands have an effect on ~selected 


= 
Roe 
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DataBlocks with only 1 user 


A rendering method that performs vertex-normal 
interpolation across a face before lighting calculations 
start. The individual facets then are not visible anymore. 


Change a location, rotation or size. Usually applied to 
Objects or vertices. 


When a DataBlock is referenced by another DataBlock, it 
has a user. 


vertex (vertices) 

The general name for a 3D point. Besides an X,Y,Z 
coordinate, a vertex can have colour a normal vector and 
a secection flag. 


For a Zbuffer image, each pixel is associated a Z-value, 
derived from the distance in ‘eye space’ from the Camera. 
Before each pixel of a polygon is drawn, the existing 
Zbuffer value is compared to the Z-value of the polygon at 
that point. 

It is a common and fast visible-surface algorithm. 


reference 
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Index 


3DWindow 
header 
hotkeys 
mouse. 
window 
3D 
view manipulation. 
view pre-sets. 
view modes. 


=4 


Add 
Objects. 
Materials 
Scenes 
Screens 
Sequence strips. 

activating 

alpha. 

ambient light 








animation playback window 


AnimButtons 
anti-aliasing 


graphics pre-process. 


rendering 
append files 
ascii files 


aspect ratio (rendering) 


assign Materials 
Curve 
Mesh 
Surface 

Auto save 


background image 
beveling 
Curves (BevObject) 
pre-sets 





Bezier 
3D curve 
handles 
IpoCurve 
blend texture 


34, 
34, 





156, 231 


102, 
101 





185 
189 
187 
187 


33 
186 
186 


bluescreen video 
border 
selection 
render 
bump texture 
Build Effect 
ButtonsWindow 
header 
hotkeys 
types 
button types.. 


ei 


Camera 
block 
EditButtons 





cartoon animation and 3D 


channel 
Ipo 
Texture 
Child 
clouds texture 
ColorBand 


colormap files (FType) 


convert menu 

copy menu 

Curve 
animation curves 
block. 
EditButtons 
EditMode hotkeys. 
handles 
modeling 
motion path 
vertex keys 

cross effect 

cyclic 
animation 
curves. 


DataBlocks 
DataBrowse 
data structure 
example 
general 
DataView 
DisplayButtons. 
double-sided 
DrawKey option 





159 
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Owes 
203, 258 

269 


205 
206 
.205 
73 





.65,.11.1b 


py esls) 
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150, 288 


roaches); Gh 


126, 268 
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Draw Type 
3D window (mode) 
Objects. 
duplicate command 
duplication presets 
Duplicator Objects. 


EditButtons 
EditMode 
hotkeys 
Objects 26 
Mesh 
effects 
Build 
Particles. 
effector (Ika) 106 
Euler angles 
explosion Particles 
exposure 
extend mode IpoCurve 
extrude 
Mesh 
Curve 





Surface 
environment variable 



































faces 
modeling 
rendering. 
fields. 
files 
Blender format 
graphics formats 
Inventor 
saving and loading 
versions 
Videoscape 
FileManager 
FileSelect 
FileWindow 
header 
window 
fill polygons 
fire particles. 
fly mode 
Font 
block. 
EditButtons 


reference 
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150, 
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.92 
144 
291 


72 
292 
163 
178 
176 
164 
181 
179 


178 
178 
ise 
131 
191 


104 
283 





editing 
EditMode hotkeys. 
fractal subdivide. 


fel 


gamma correction 
gestures 
Grabbing 
graphics file formats 
grid 

menu 

snapmenu 


halo buttons 
handles 
hemi lamp. 
hierarchy 
HSV option. 
























































animation 
block. 
EditButtons 
EditMode hotkeys. 
modeling 
Image 
block. 
load 
Texture 
image aspect (rendering) 
ImageWindow 
ImageSelectWindow 
import 3D files 
Insert Key 
Installation 
FreeBSD. 
Linux. 
SGI 
Inventor files 
Ipo 
block. 
inserting 
IpoCurve 
editing. 
types 
IpoKey 





88, 
150, 
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.65, 


114, 123, 


.66, 
114, 


TAZ aS 
TAB} 
119, 





Index 1303 


IpoWindow 
editing in 
header 
hotkeys 
window 

InfoWindow 


header 
UserMenu 






































Key 
block. 
insert. 
lpoKey 
Object 
slurphing 
VertexKey 
key alpha 
keyboard 
standard usage 
knots (Nurbs) 


Lamp 
block. 
Ipo 
types 
textures 
tips 
LampButtons. 
Lattice 
block. 
deformation 
EditButtons 
modeling .. ts 
vertex keys 125 
layers. 
lens 
3BDWindow 
Camera 
lens flares 
loading files 
load Font 
Library 
block. 








114, 209 
.207 
114, 201 
.209 


174 
175 








.66, 123 
192 
ae) 
113 
125 

123, 124 
148 


14 
oelely sh 





.65 

207 

139, 238, 234 
140, 235 


134, 185193 


231 

28 6 

248, 249, 250 
.29, 178 

.283 


66 


files 
structure 
light calculation 
lighting 
limb 
link 64, 71 
link menu 
LocalView 























magic texture 257 
mapping 134, 243 
marble texture. 207 
Material 
animation 138 
block. .65 
examples 134 
indices eet 274 
Ipos 138, 207 
making links 70 
mapping 134 
MaterialButtons 238 
Mesa 14 
Meta sequence. oS 
Mesh 
block. ‘65S 
EditButtons 275 
EditMode hotkeys. jen les 
modeling elas) 
vertex keys 123 
MetaBall 
block. anal 
EditButtons 284 
modeling 111a 
memory usage 149 
mip-mapping 253 
mist Mudie 263 
motion capture (recording mouse). 211 
mouse 
standard usage .24 
window isage 171 


noise texture 
Normals 
flip 
recalculation 
rendering. 
Number menu 
numerical pad 
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ObData block. 

Object 
block... 
Duplicator 
Ipo 

object oriented system 

OopsWindow 
header 
hotkeys 
mouse 221 
window 

output (images) 





pad (keyboard) 
panorama rendering 
Parent (parenting). 
Particles 

buttons 

system 
Perlin noise 
poly curve 
premul alpha 
PupMenu .. 









































recording mode 
render 
anti-aliasing 
faces and normals 
limits. 
principles. 
resolution 
shadows 
window location 
resolution 
rotation 
centre 
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